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mL&. 


1//E’**' C-C 


TO TERM NO. 12 


TO TERM. NO.B 
: TO TERM. NO. .9 

TO TERM. NO. i 
TV TERM. AM). 3"- 


■see note 9 


© REPLACES REV A WITH CHANGE 


-.142 RUN TYP 


SEC770A/ A-A 

NOTES’. 

I ALL CONNECTIONS TO BE MADE BV WELDING 
PER ND/ 00200S WWEM USING E/ND AM). E 
2. WIRING STANDARDS NOR WELDED UNITS Ml 
ACCORDANCE WITH ND/002003 
JL USE E/ND NO. S $ 30 FOR ALL TERMINAL CONNECTIONS ~ 

' 4. SOLDER E/ND NO. S € 30 BOTH ENDS PER MSFC-PROC-158 • 

£ ENCAPSULATE MODULE PER ND 1002036 TO DIMENSIONS SHOWN 
C AR DENOTES AS REQU/RED 


9. WARM ./E N/CN IONITE PER NR/OOEO/S 

9. SERIALIZE PER ND/002023 

10. QQ-W-343 TYPE S AWG 24 TIN COATING *A* 


' DETA/L A 
pop clar/ty only 
SCALE W/ 


DETA/L B 
SCALE 2// 




c 

c 

B 

3 

SN / 

SH & 

REV STATUS 
OP SHEETS 



/004/40 

SCHEMATIC 

men 










AfS3E200~/2 

SOREW. PCAT MEAD 

33 

/ 

ZOO?*??-/7 

Bt/T70H. AS/BOARD 

X 

t 

/O0+A?r-/9 

au r roNjzerooA&D 

3 / 

AR 

SEE NOTE 10 

WIRE. ELECTRICAL 

30 

1 

1006775-79 

CAPACITOR-6.8^. 35 V 10* 

29 

4F 

/006 75/ 

D/ODE 

23 

/.*? 

JOO&7SE- S 7 

CAPAC) TOR -0.1 ME* 35V* {0 

67 

■T- 

ZOO 67 50 -39 

resistor.fi/ed F/LM )/WVLS% 

2 6 

/ 

IOON/27-I6 

BUTTON. AEABCARD 

25 

/ 

/004/2T-I5 

BUTTON. AR ABOARD 

24 

( 

1004127-14 

BUTTON. AEABOARD 

23 

( 

1004)27 -13 

BUTTON. AR ABOARD 

22 

/ 

1004)27-12 

BUTTON . AEABOARD 

2/ 

/ 

/004/27-t) 

BU TTON. ATB ABOARD 

20 

/ 

/ 004/27-/0 

BUTTON. RTABOARD 

19 

/ 

/004/27-9 

BUTTON. EE ABOARD 

16 - 

/ 

/0O4/27-6 

BUTTON. ATTABOARD 

-^l 

/ 

/004/27-7 

BUTTON. SEABOARD 

/6, 

/ 

/004/27-6 

BUTTON. SEABOARD 


/ 

1004/27-S 

BUTTON. ABOARD 

J±- 

/ 

/004/27-4 

BUTTON. A2TABOAAD 

13 

/ 

/004/27 -3 

BUTTON. RCA BOARD 

/£- 

/ 

/004/27-2 

BUTTON. AST ABOARD 

IL. 

/ 

1004/27- ) 

BUTTON. AEABDARD 

/£- 

IB 

1066764-9 

TERMINAL. AEEDTHRU 

_2_ 

AH 


JLrr, ZTRAHDED. WSUlATCD 


!9 

/00662/ 

SNITCH. PUSH 

7 

HR 

ftR 

/OOL 774 -21 

INSULATION. SLEEVING _ 

_£_ 

/0067E7-/ 

NsRE.ELEC... 0)0 * 020 

JL. 

/ 

/004/E7-S6 

BUTTON RE ABOARD 

JL 

AR 

/006767-4 

WIRE.ELEC .032 DtA 

JL 

/ 

/0O4/S6 

BLOCH. COMPONENT 

J- 

/ 

/004 6 3 2 

PANEL. FRONT 


QTY 

REQO 

PART OR 

IDENTIFYING NO. 

NOMENCLATURE OR 

DESCRIPTION 

FMO 

NO 
















KX&S24 


NEXT ASSY 

USED ON 

| APPLICATION | 


UNLESS OTHERWISE SPECIFIED 


TOLERANCES ON 


LIST OF MATERIALS 



! t&M 


[NASA APPROYM 


*X-ZZi 


MANNED SPACECRAFT CENTER 


KEYBOARD MODULE ASSEMBLY <Di7)| 
A6C DSKY, NAV 


cooc aem m 


JtL 


1003097 

[sheet / OF g 


I 


JLm 




-4*1 


PHOTOMUPM^aCALE ONLY 


R, 


1-t 









































































































mi 

88 
" ft Si¬ 

ilsl 

ft ft 


sv m m=i ?i 


WW 4-4 

SHOW# W/TH POTT/NG REMOVE# 
SCALE 2// 

/9 PLACES 



l AIL COHHECT/ONS TO BE MADE BY WEI DWG 
PER ND/00200S WHEN USING ELMO NO. E 

2. WIRING STANDARDS POP WELDED UNITS IN 
ACCORDANCE WITH HD/002 003 

3. USE E/HD HO. 9 $30 FOR ALL TERMINAL CONNECTIONS 

4. SOLDER FIND HO. 8 t 30 BOTH ENDS PER MSFC-PROC-158 

£ ENCAPSULATE MODULE PER ND I00203G TO DIMENSIONS SHOWN 
C AR DENOTES AS REQU/RED 

8. NAPN ./£ N/GN WN/TE PEA HP/OOBO/9 

9. SEP/AL/ZE PEP ND/OOEOE3 

10. QQ-W-343 TYPE S AWG 24 TIN COATING'A' 



SCALE 4// 


WTDMk.T 






















MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

KEYBOARD MODULE ASSEMBLY (DI7) 
AGC DSKYj NAV 















































































3 


2 


\REF DESIGNATION^ 

SYMBOL 

F/NDNL 

S/ TNPU S/9 

7 

c/ thru c/6 

27 

CP/ THRU CRf5 

ae 

A/ THRU R2 

£6 

C17 

29 

C/S. C/3,CBQ 

27 

R3 

34 


e\ 


SEE NOTE 6- 


1 




.// rv9» 


Y/EW A-A 

SHOW H/TH POTT/NG REMOVED 
SCALE £// 

/9 PLACES 



(A 


REVISIONS 


DESCRIPTION 


REPLACES PE/ A W/TH 
CHANGE AND t/PGPADEO rO 
CLASS A PEP TOPP OZS'S't* 


% 


CHAN6ED PER TDRR olYEf 


REVISED PER TDRR ' QY4 EV 


REVISED PER TQRR OV/.7 9 


REVISED PER TDRR 05105 


REVISED PER TDRR 05791 


SUPERSEDED PER TDRR 05563 


kikiK 






r Aff \ 

wen 




'JStL 


■SEE NOTE 9 


V/EHS C-C 


TO TERM NO. 12 


TO TERM.NO./0 
TO TERM A/O. d - 


TO TERM. NO.B 
TO TERM. NO.^ 

TO TERM. NO. 

TV P£PM. AM. 5- 


TO TEEM AM. // 

-TO TERM. NO, /# 

- TO TE/EH NO. /S 

-TO 7£PM. NO./S 



.03 J_ 


SEE DETAIL 3 


SEE MOTE 


«orfs i A ' A 

l ALL COA/NECT/0N3 TO BE MADE BY WELDING 
PEP ND/002005 WHEW US/HQ P/HD A/O. S 
2. W/P/NQ STPHOPPDS POP WELDED UN/TS W 
ACCORDANCE W/TH ND/002003 
i USE E/HD HO. 8 $30 FOR ALL TERMINAL CONNECTIONS 
' 4. SOLDEP E/HD A/0. 3 t 30 BOTH ENDS PER MSFC-PROC-158 

£ ENCAPSULATE MODULE PER ND 1002036 TO DIMENSIONS SHOWN 
6 PP DENOTES PS PEQU/PED 



@ REPLACES REV A WITH CHANGE 

INACTIVE y SUPERSEDED BY 1003548 


./4a M/N TYP 


J42M/NTYP 


J30 MAX TYP 
2ND LEVEL WIRING 


.065 MAX TYP 
/ST LEVEL WIPING 


1 


e. HAP/r ./£ H/6H H/H/TE PEP NP/OOCO/9 / A/D/OOZ/22 TYPE IT BLASS/. 
9. SEP/AL/ZE PEP HD/0O2O23 

K>. QQ-W-343 TYPE S AWG 24 TIN COATING *A" . _ __ 



DO NOT CUT LEADS 
OP S/ THRU S/9 


3 


DETA/L A 
POP CLAP/TY ONLY 
SCALE 4// 


DETA/L B 
SCALE a// 


G 

G 

~ C 

c 

B 

B 

SH / 

SH £ 

PEV STATUS 

OP SHEETS 














/0Q3S24 


NEXT ASSY 

USED ON 


DO NOT SCALE TIM 0 



S0O4/40 

SCHEMATIC 

mep 





_/j 

/ 00 CTEP ~/E 

PES/s T 4 H % P/r£Z> 77/JH //4 wxzx 

34 


/fSSS-eoO-SE 

Screw. ecat //ead 

33 

/ 

/oo9Ae?-/r 

Button, /ce/soard 

33 

/ 

/oo4A?r-/9 

button jfErocAeD 

3/ 

AR 

SEE NOTE 10 

WIRE, ELECTRICAL 

30 

1 

I00G755-T9 

CAPAClTOR-G. BxE. 35 V 1056 

29 

45 

/006 75/ 

D/ODE 

28 

/3 

/0067S5-57 

CAPAC/TOR-O.UP*35V. /0% 

<?7 

2 

/006750-39 

RES/STOP.F/XED F/LM //W + 2% 

26 

/ 

/009/27-/6 

BUTTON . ArEr&C9£U> 

25 

/ 

1069 / 27-15 

BUTTON , ATETSO^PO 

24 

/ 

to 04 / 27-/4 

BUTTON , ASE./BOARD 

23 

/ 

/004/a7 ~/3 

BUTTON . <<rrs304^£> 

22 

/ 

/004/27 -/a 

BUTTONm AE/BOARD 

2/ 

/ 

1004/27-// 

BUTTONs AE/BOARD 

20 

/ 

/009/27-/0 

BUTTON* sOry&CHRD 

/9 

/ 

/OOP/£7 -9 

BUTTON. EE/BOARD 

/e 

X- 

/0O9/27-8 

BUTTON. S 2 rxsoARZ? 

IZ. 

/ 

/009/27-7 

BUTTON. ydT/BOARD 

/6, 

/ 

1009/27-6 

BUTTON. 52T/&04RD 

/f 

/ 

1009/27 -S 

BUTTON. ATE/BCARD 

/f 

/ 

1009/27-9 

BUTTON. AZ-y&OAPD 


/ 

/ 009/27 -3 

BUTTON. Aurr board 

/£ 

/ 

/009/27-2 

BUTTON. AZT/EOARO 

// 

/ 

/Q09/27-/ 

BUTTON.. A 9 E/BOARD 

/o 

IS 

/O06TS9-9 

TEPN/NAL. PEEDTPPU 

9 

A* 

/0/04-/4 -£/ 

H/PE.EIEC. srPAAOEDUHSUlATEO 

Q 

/9 

/00682/ 

SW/TCH PUSH 

7 

PP 

/O 0 £ 776 -2/ r 

/NSULAT/DN. SlEEV/NG 

6 

PP 

/ 006757-/ 

W/PE ELEC ... 0/0 a 020 

f 

/ 

/004/E7-/3 

BUTTON EE/BOARD 

4 

AR 

/OO 6757-/3 

W/RE.ELEC .020 C/A 


! 

/004/56 

BLOCP. COMPONENT 

£ 

( 

1004532 

PANEL, front 

t 

QTY 

REQ0 

PART OR 

IDENTIFYING NO. 

NOMENCLATURE OR 

DESCRIPTION 

FIND 

NO 

[ LIST Of MATERIALS | 

- CTiT-- 

IWTIWRMtHTAJOW LAM 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

DRAWN LX2.G4ftm^JjBht *•**•*» 

KEYBOARD MOOULE ASSEMBLY (Dl7) 
A6C DSKY, NAV 

APPRO 

APPRO 


ml 


NASA APPROVAL 4 / ^ 




CODE I0ENT NO. 


JiL 


1003097 


X 


*"T7F- 


us 


~*rw*fmmmwrnvmww' Y‘tPSR®jP 


tr ** T, M . R-.y . 


r * - - 


4vV-.*- 






•» ML-0-7Nff 


APPLICATION 


[sheet / or 



































































































8 8 28 

ii 

,9 8 

M M 

M —hr 


R£f DESKMT/OR& 

SYMBOL 

F/NDNCi 

S/ THRU S/9 

7 

O THRU C/6 

27 

CR/ THRU CRf5 

23 

P/THRUR2 

26 

CI7 

29 

c/e. c/ 3 , cco 

Z7 

R3, A U 

34 

HS THRU R/Q 

v3 5 

R4 

x34> 

C 2J 

07 

. Qi 

06 

Lt 

AO 



| REVISIONS | 

SVM 

DESCRIPTION 

DATE 

APPROVED 

B 

REPLACES REY A H//TN 

CHARGE ANO UPGRADED TO 

CLASS A PER TORR OZE'S’U 



C 

CHANGED PER TDRR o * YEf 

f-xo 

& 

J¥ 

D_ 

REVISED PER TDRR OYUfV 


~UjR 

E 

REVISED PER TDRR 0</?.7l 

yr'to 


F 

REVISED PER TDRR 05lOS 


msmi 

g” 

REVISED PER TDRR 05791 

y*Af 

fflsai 

JL 

SUPERSEDED PER TDRR 05563 

YNui 

zuril 

4 

CHANGED PER TDRR 01070 
DR<2m^.VJ^Chn <W 

in 

41* 


Y/FW A-A 

SHOW# W/7H POTT/NG REMOVED 
SCALE 2// 

/ 9 PLACES 


SEE NOTE' 9 


WE'*' C-C 


TO TERM.NO./0 
TO TERM A/O.6 
TO TERM. MO.E 
TO TERM. NO. 3 
TO TERM. NO. I 


ROTES 

L 



.ma mm typ 


All COR A/ECT/ONS TO BE MADE BY WELD IRQ 
PER A/D/00200S WHEN US/NQ E/A/D A/O. 5 

2. W/R/NQ S rA A/D ARDS EOR WELDED UA//TS HY 
ACCORDANCE Y//TN ND/002003 

3. USE E/RD A/O. 8 $ 30 FOR ALL TERMINAL CONNECTIONS 

4. SOLDER E/RD A/O. 6 C 30 BOTH ENDS PER MSFC-PROC-158 
£ ENCAPSULATE MODULE PER ND 1002036 TO DIMENSIONS SHOWN 
C AR DENOTES RS REQU/RED 

7. STAHL COMPONENTS TO FinD NC- 2 PER NO- 1002004 

8. WARN ./£ M/GW H/R/TE PER RR/OOEO/9 f AJD/OOZ/22 TYPE JE ElASS /. 
9 SER/AL/ZE PER A/D/OO2023 

K>. QQ-W-343 TYPE S AWG 24 TIN COAT I NO >“ 


DETA/L A 
POP CLAP/ TY ORL Y 
SCALE 4/t 


J 

J 

H 

V 

& 

G 

C 

c 

B 

B 

SN / 

SNE 

REY STATUS 

OP SWEETS 


T- 












4003524 1 


NEXT AMY 

USED ON 

| APPLICATION | 




T 


@ REPLACES REV A WITH CHANGE 

INACTIVE . SUPERSEDED BY 1003548 





A*— 

X 

tOOL/LO 

HENjRTt C 


/ 

JO/04-04,-7 

CO/C . Rf, cho*<-e 

xS. 

/ 

1004 -COS 

/nsvlatoR, FcnTE 

jr 

/ 

tOOL 7SZ 

T/PANS/^ 7~0 R S/C / C OW A RR. 

S3 

/ 

'006777-24 

CAAAC/TOR.F/ALD Ce.R*\/4tC 

era 

/ 

/OOL 7SO S+ 

RE^I^TOR.P/AEDrtLM 



/OO&TEO - / 

PCS, /S TOR r/X£ D F/l/ 4 k.W*27. 

Ss 

2 

/0OGT50 - 

RES/s T4R % P//EZ> P//M//4 W42X 

TZ 

<> 

/fsss-eoo-sz 

SC/eEW. ELAT /*£-*£> 

33 

/ 

/O&Y'EA-s 7 

B//TTOR, /rsrOOAAR 

33 

/ 

/oo//er-/9 

at/rroAjeeraoARD 

3/ 

AR 

SEE NOTE 10 

WIRE, ELECTRICAL 

30 

1 

IOOfc755~79 

CAPACiT0R-G.8^3SV *0% 

29 

*45 

/006 75/ 

D/ODE 

23 

/3 

/006,755- S 7 

capacitor - o. / MY*35y./Q r> _ 

27 

2 

/006750 39 

RESlSTOR.FI/5D F/LM /Mn±Z% 

26 

/ 

/OOA/&7-/6 

BU TTO N . x'<rr&0*&D 

25 

/ 

/004/27-/S 

BUTTON , ACEYBOA/eo 

24 

( 

/0O4/2 7-/4 

BUTTON . ATEYBCARD 

23 

( 

/004/27 -/3 

BUTTON . 

22 

/ 

/004/27-/£ 

BUTTONm AEFBOAR.D 

2 / 

/ 

/0O4/27-h 

BUTTON L atEYBOARD 

20 

/ 

/004/27-/0 

BUTTON i ATTYBCPfRD 

/9 

/ 

/ 004/27-9 

BUTTON : ATEYBGARA 

/e 

/ 

/0O4/27-Q 

BUTTON . YEYBOARD 

tr 


/OCR/2 7-7 

BUTTON. A1TY&&aRZ> 

/6 

_ 

/0O4/27-6 

BUTTON. S2-YB04ED 

/S 

/ 

/OOA/27 -£ 

BUTTON . /rSYBOAER . . 

/4 

/ 

/ 004/27-4 

BUTTON . KEYBOARD 

/3 

/ 

/ 004/27 -3 

BUTTON. ATYROA/PiO J . 

J2. 

/ 

1004/27-2 

BUTTON. ASTYEt>AJPO 

// 

/ 

/G0+/27-/ 

BUTTON. AEYBGARR 

/£_ 

IS 

/0067S* - 9 

TERN/NAL. PEED THRU 

_2_ 

AR 

/C/04-/4 -2/ 

W/RE. ELEC. STRANDED. /NSUL ATEO 

JS— 

/9 

/ 00632/ 

SNITCH. PUSH 

7 

AR 

too £ 776 -2/ 

INSULATION. SLEEV/NQ 

L 

AR 

/006 757-/ 

N/ RE. ELEC.. .0/0 a 020 

S 

/ 

/C04/27-/S 

BUTTON. EEYBCAeD 

JL. 

AR 

/0067S7-/3 

N/FE.5LLZ .020 D/A . 


l 

/OCR/56 

BLOCH. COMPONENT 


/ 

/004E32 

PANEL . FRONT 


QTY 

PART OR 

NOMENCLATURE OR 

Find 

acqo 

CENTirvmc no. 

DESCRIPTION 

*° 


LIST or MATERIALS 










MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


KEYBOARD MOOULE ASSEMBLY QW7) 
AGO DSKY, NAV 


COOC CENT NO. 


JlL. 


1003097 

[sheet / or c? 


A 

i 


i 


inn^nQ7 J 










































































































MANNED SPACECRAFT CENTER 

MOUST OW. TEXAS _ 

KEYBOARD MOOULE ASSEMBLY (DI7) 
AGC DSKY, NAV 











































































DESCRIPTION 


DATE | APPROVED 


I ZfF DFS/GMHTIOa 
SYMBOL \nN£> 
SI THRU Si9 _ 7 

C/ thru as ~Ff 

Cfit! THRU CR+5 Be 
/?/ THRU~R2~ BL 

07 _ 29 

c/e c/b.cco er 
R3 r u 34" 

RS THRU R/0 v3 S 

R4- _ <5t» 

C 2/ _ <37 

Q/ >36 

LI 40 


see note a- 


PEPL ACCS RE/ A W/TH 
j B CHARGE A HO C/PGRAOEO TO 
_ CLASS A PER TORR 02~f / 

C CHANGED PER TDRR 

I ~*D~ REVISED PER TDRR 6 V</ CV ^ ~ 

^ E REVISED PER TQRR Qy ? 7 9 _ 

" _F_ REVI S ED PER TDRR Q5IQ5 _ 

>. G REVISED PER TQRR 05791 _ 

II’ H SUPERSEDED PER TpRR 05563_ 


KEYBOARD MOOULE M7 
1003097 REV 

serial NO. r -~-\ 

MFG BY Li:3\ 


CHANGCO 
OR <2^.9. 

PER TDRR 
^CMK <S9K 

oitno 


41* 

REVISED 

PER TDRR. 

~oW73 



DR (CS—* 

~ CHK 


iks 



TO TERM.NO. /0- 
TO TERM A/O. <2 -i 
TO TERM. HO. <5 —v 1 

TO TERM. NO. .5> —l \ 

TO TERM. NO. I —v \ \ 


■QOQ a fit ACES 
.OJO * c j 


TO TERM. HO /l 

p TO TERM MO. " 

/ TO TERM HO. /B 

y-TO TERM. MO /S 
/r~ TO TERM. MO. /4- 

/1 A • 


VIEW A-A 

SHO//H W/TH POTT/HG RE MO /ED 
SCALE S/I 
/9 PLACES 


-SEE HOTC 9 * 


REVISED PER TDRR O0O/E 
Idchk a*.*;?. 


1//EI4S C-C 


*L. 


SEE ROTES 344 



SEE DETAIL 3 


SEE MOTE 


SEE SHEET 9 

-H* 


[JO )S£CHOT*4 


SECT/OM A-A 

MOTES : 

l ALL COA/HECT/DHS TO BE MADE BY WELDING 
PER HD!00200S WHEH US!HQ E/HO HO. S 

2. Hi RI HQ STRHORRDS EOR WELDED UNITS IN 
ACCORDANCE WITH ND/002003 

3. USE E/HD HO. 8 $ 30 FOR ALL TERMINAL CONNECTIONS 

4. SOIDER TtND HO. 8 $ 30 BOTH ENDS PER MSFC-PROC-158 

£ ENCAPSULATE MOOULE PER ND 10022/7 TO DIMENSIONS SHOWN 
C RR DENOTES RS REQUIRED 

7. 5 TAKE COMPONENTS TO FIND 40 2 PER NO. 1002004 

8 MARK ./2 H/GH HH/TE PER HR/OOCQ/9 / ND1002/22 TYPEM ElASS /. 

9 SER/AL/ZE PER ND/0020B3 

10. QQ-W-343 TYPE S AWG 2+ TIN OOATlN6>* 

//. BRUSH COAT TH/S SURFACE PER HD /002009 70 A M/H/MUM 
HEIGHT OF .O/S ABO/E COMPONENT LEADS AMD PEED THRUS 






-.142 M/H TYP 


-JfBN/NTYP 


J3D MAY TYP 
2ND LEVEL WIPING 

.065 MAX TYP 
/ST LEVEL W/P/MG 


¥ 



DO NOT CUT LEADS 
OP S/ THRU s/9 



DETAIL A 

pop clap/ty only 

SCALE 4V/ 


DETA/L B 
SCALE SJ* 


.4.. _ L i 

K K 

J J 

N N 

_G _ G _ 

C C 

B B 

sh/ s/HT 

REV STATUS 
OP SHEETS 


@ REPLACES REV A WITH CHANGE 

mCT/V£ AFTER SYSTEM N0.7 
SUPERSEDED BY/003548 


tOO <c /LO 

/ /QGA-LoS _ 

/ tOOL 7SE _ 

/ / 006777-24 

/ /OOg 7SO ~SL 
6 1006 7SO-I 

2 /etoorco - 3* 

/ /of>^/2‘^-/p 

I /<x>+/er-/9 
AR SEE NOTE 10 
I IQ0fe755-T9 
/006 75/ 

1 T / °00 ( 6750'39~ 
/ /0Q4/B7-I6 

/ /0b4/2T-l5 

/ 1004/5 7-/4 

J__ /Q04/2 7__ - /3 _ 

/ /OOf/57-is 

/ /004/27-n 

/ 1004/57-/0 

/ / 004/57-9 
/ /004/57-8 

/ /OQ4/5 7-7 

/ 1004/57-6 

/ 1004/57 -S 

/ /004/57 -4 

/ /OO-f/27-3 
/ 1004/57-2 

/ /004/57-t 

IS /OQ6 784-9 
RR /Q/Q+/4 -2/ 

to /oo6ea/ 

RR 1004774-21 
RR tOQ67S7-/ 

/ 100412 7- /B 

HR /OQ6TS7-/9 
/ 1004/56 

I/0O4SJA _ 


CxJL.C4mBii 

NASA APPROVAL 4/ Q AN 


^c 

CO/L . PE. CHO/CC. _ 1‘PO 

/ /V S ULATaP A p, 

TPA/VS/£>7-QP, 5 - _ 

' CAPAC/ 7QR. F/ALD CL <37 

PE2>/S7-QP.PJALDTiLM *HHT2i 3>6 
' f?ES>tsrop rt ALpnt.MiL*'* 2 K35 
■ /C£ S/s 7V/T % T/rEZ> T/LM j/4 W42X ZZ 

" SCJeEw. re AT /*£■*£> _ . 33 

B£/rTO #,/ r£rOOAMR \ j3 

~ pi/r roHj&rreo/ueo _ 

~ WIRE. ELECTRICAL _ 

~ CAPACiTOR-fe.8^.35 V 1076 
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PROCUREMENT SPBCIFICATIOIV 


THE RELAY MODULE 


1. SCOPE 

1- 1 PURPOSE. This specification establishes the requirements for the 

procurement of the Relay Module hereafter called module which is intended 
for use in the APOLLO Guidance Computer. 

2. APPLICABLE DOCUMENTS 

2- 1 EFFECTIVE ISSUES. The following documents of the issue in effect on 

the date of invitations for bids form a part of this specification to the extent 
specified herein. 

SPECIFICATIONS 

NASA - 

ND-1002023 Procedure for Serialization of Components, 

Assemblies etc., for APOLLO Guidance and 
Navigation Equipment 

ND-1002037 APOLLO Airborne Guidance and Navigation 

Equipment, Environmental Qualification 
Specification for 


1002214 


General Specification for Preservation, 
Packaging, Ricking and Container Marking 
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DRAWINGS 

NASA - 

IOO3098 Mechanical Assembly for the Relay Modulo 

PUBLICATIONS 

NASA 

NFC 200-2 Quality Program Provisions for Space System 

Contractors 

FTM IOO3098 Final Test Methods for the Relay Module 

2 - 2 Conflicting Requirements. In the event of conflict between the 

requirements of the contract, this document, and the documents listed in 
this section, the requirements of the contract, this document, and the 
documents listed in this section shall govern in that order. 

3 . REQUIREMENTS 

3 - 1 DESCRIPTION. 'The Relay Module is made up of seven sticks, each stick 

consisting of six relays. Energizing relays within the matrix allows the display 
voltage from the power supply to be routed through the relay contacts to various 
segments of the electroluminescent display indicators. Isolated contact closures 
are also provided to the Interface. 
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3-2 GENERAL REQUIREMENTS 

3-2.1 Qualification Test . A representative sample of the module shall be 
manufactured using the methods and procedures proposed for the production lot. 

These shall be submitted to the NASA Inspector for qualification test at an 
activity designated in the contract or by the procuring activity. 

These qualification tests are conducted to determine whether or not 
the module is being produced in compliance with the requirements of the contract, 
specifications, and drawings. Failure of the module to meet these requirements 
may result in disqualification of the contractor as determined by NASA or the 
procuring activity. 

Further production of the item by the contractor prior to approval of 
the procuring activity or the completion of the preproduction tests shall be at 
the contractor’s risk. Requalification will be required at the discretion of 
NASA or the purchaser in the event that: (a) the contractor has modified the item, 
(b) the contractor has instituted a change in the material used or in his proces¬ 
sing, or (c) the specification requirements for the item have been amended or 
revised sufficiently to affect the character of the item. 

3-2.2 Requalification Test . When specified by the procuring activity, the 
contractor shall submit one or more modules to be selected from each production 
lot by the procuring activity for submission to a designated testing activity 
to determine compliance of the sample with the requirements of the contract, 
specification, and drawings. 

3-2.3 Materials and Construction . The materials used in fabricating the 
module shall be in strict accordance with drawing IOO 3098 and specifications 
referenced herein. Substitute materials and/or processes shall be selected of 
such quality as to ensure that the equipment will meet the requirements of this 
specification and shall be subject to prior approval of the procuring activity. 

3-2.4 Weight, Dimensions, Finish, and Marking . The weight, dimensions, finish, 
and marking of the module shall comply with the requirements specified herein or 
on the applicable drawings. 

3-2.5 Serial Numbers. Each module identified by an Assembly Drawing shall be 
identified by a serial number assigned in accordance with ND 1002023. 
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3 - 2.6 Workmanship . The fabrication and finish of the module, its assemblies, 
subassemblies, and parts shall be such as to produce a unit free from any defect 
that would affect proper functioning in service. 

3-3 PERFORMANCE AND HKJDUCT CHARACTERISTICS. The following characteristics 

are stated to inform the contractor of specific characteristics and of the goals that 
were considered in the design. Inclusion of this information shall not be con¬ 
strued by the contractor as authorization to modify the design. 

If the design of any part is not completely specified by the contractual 
documents, the contractor may submit a suggested design document for approval which 
will support these requirements. 

If, in the opinion of the contractor, any design or testing shall Impose 
undue time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 

Requests for changes to or deviations from this specification or applica¬ 
ble drawings, specifications, publications, materials, or processes specified 
herein shall be accompanied by written justification. 

3-3.I Functional Requirements . The module shall meet the following require¬ 
ments under the conditions as specified below. 

3 - 3 . 1.1 The resistance between the following pins shall be 15 CK + 4 . 5 K ohms. 

pins 113 and 11? 
pins 113 and 114 

3-3. 1.2 With the polarity as indicated, the resistance between the following 
pins shall be as specified. 

pins 116 (+) and 37 not more than 20 ohms 
pins 37 (+) and 116 not less than 100 ohms 

pins 17 (+) and 103 not more than 20 ohms 

pins 103 (+) and 17 not less them 100 ohms 
pins 134 (+) and 84 not more than 20 ohms 
pins 87 (+) and 134 not less than 100 ohms 
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3-3-1*3 The resistance between the following pins shall be not less than 
1 megohm. 


pin 1 and pins 17, 22, 43 , 46 , 56, 107, 111, 116, 126, 132, 134 

pin 17 and pins 22, 43 , 46 , 56, 107, 111, 116, 126, 132, 134 

pin 22 and pins 43 , 46 , 56, 107, 111, 116, 126, 132, 134 

pin 43 and pins 46 , 56, 107 , 111 , 116, 126, 132, 134 

pin 46 and pins 5 6, 107, 111, 116, 126, 132. 134 

pin 56 and pins 107, 111, 116, 126, 132. 134 

pin 107 and pins 111, 116, 126, 132, 134 

pin 111 and pins 116, 126, 132, 134 

pin 116 and pins 126, 132, 134 

pin 126 and pins 132, 134 

pin 132 and pin 134 

pin 2 and pin 85 

pin 6 and pin 91 

pin 80 and pin 83 

pin 13 and pin 96 

pin 16 and pin 57 

pin 23 and pin 125 

pin 25 and pin 89 

pin 64 cmd pin 65 

pin 66 and pin 123 

pin 69 and pin 127 

pin 82 and pin 102 

pin 105 and pin 136 

pin 106 and pin 122 


3 - 3 . 1.4 With 13.0 + 1.0 VDC applied to pins 37 , 84 , and 103 ; and pins 17 , 116 and 
134 used as signal returns the resistance between the following pins shall be 
not more than 0.5 ohms: 

pins 120 and 105 

pins 136 and 56 * 

pins 57 and 58 

pins 78 and 16 

pins 132 and 133 

pins 8l and 82 
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3-3.1.$ The resistance between the following pins shall be not more than 0.5 ohms: 

pins /8 and 115 
pins 132 and 133 
pins 81 and 1*0 
pins 120 and 118 

3-3.1.6 With the modulr connected fa. and prior to operational electrical tests, 
verify that the module case is isolated from the return side of the power supply 
(0 VDC) by not less than 10 megohms. The operation electrical tests, section 3-3.1.4 
and sections 3-3.1.7 thru 3-3.1.18, shall be conducted with module case connected 
to return side of the power supply (0 VDC). 

3-3.1.7 With the conditions as described in Figure 1 the resistance between pins 
C and D, and pins E and F shall be not more than 0.5 ohms. The following list 
indicates the pins which should be substituted for the respective reference pins A, 

B, C, D, S and F in Figure 1. 


A (input pulse) 

B (input return) 

C (output 

D resistance) 

E (output 

F resistance) 

101* 

106 

111 

28 

62 

106 

111 

127 

7 

69 

39 

106 

126 

1*8 

58 

106 

126 

89 

68 

25 

99 

106 

107 

88 

11* 

106 

107 

23 

109 

125 

12 

106 

1 

3 

A (input pulse) 

50 

8 

31* 

75 

75 

75 

75 

B (input return) 

106 

106 

122 

122 

• 108 

5 

9 

C (output 

22 

22 

1*3 

1*3 

67 

6 

96 

D resistance) 

E (output 

F resistance) 

87 

85 

121* 

2 

1*1* 

61* 

86 

65 

1*6 

27 

91 

56 

53 

13 

56 


3-3.1.8 With an input as described in Figure 2 applied to nins 8, 12, Hi, 39 and 62$ 

and pins 20, 26, 30, 38, 1*5, and 77 used as signal return, the resistance between the 
following pins shall be not more than 0.5 ohms j 

pin 71 and pins 1*, 29, 33, 79, 61. 121, 110, 128, 31, 98, 101, 1*1 
pin 35 and pins 1*9, 72, 95, 55, lo, 1*2, 90, 51, 32, 15, 60, 63 
pin 83 and pins 112, 93, 10, 7o, 59, 21 
pin 80 and pins 70, 73, 52. 97, 36, 119 
.pin 113 and pins 1*7, 92, 51*, 100, 19, 137 

3-3.1.9 With an input as described in Figure 2 applied to pins 12, 58, 50, 62, and 
991 and pins 20, 26, 30, 38, 1*5 and 77 used as signal return, the resistance between 
the following pins shall be not more than 0.5 ohms: 

pin 113 and pins 1*, 29, 33. 79, 61, 121, 90, 51, 32, 15, 60, 63 
pin 113 and pins 1*7, 92, 5U, 100, 19, 137, 70, 73, 52, 97, 36, 119 
pin 83 and pins 112, 93, 10, 76, 59, 21 
pin 80 and pins 1*9, 72, 95, 55, 18, 1*2 
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3-3.1.10 With an input as described in Figure 2 applied to pins 8, 39, 62, 74, 
and 99; and pins 20, 26, 30, 38, 45 and 77 used as signal return, the resis¬ 
tance between the following pins shall be not more than 0.5 ohms: 

pin 71 and pins 4, 29, 33, 79, 6l, 321, 110, 128, 31, 98, 101, 4l 
pin 113 and pins 49, 72, 95, 55, 18, 42, 90, 51, 32, 15, 60, 63 
pin 83 and pins 132, 93, 10, 76, 59, 21 
pin 11 and pins 47, 92, 54, 100, 19, 137 
pin 80 and pins 70, 73, 52, 97, 36, 119 

3-3.1.11 With an input as described in Figure 2 applied to pins 8, 58, 62, 74, 
and 99; and pins 20, 26, 3, 38, 45, and 77 used as signal return, the resistance 
between the following pins shall be not more than 0.5 ohms: 

pin 71 and pins 4, 29, 33, 79, 6l, 121, 110, 328, 31, 98, 101, 4l 
pin 113 and pins 90, 51, 32, 15, 60, 63, 70, 73, 52, 97, 36, 319 
pin 11 and pins 47, 92, 54, 100, 19, 137 
pin 83 and pins 132, 93, 10, 76, 59, 21 
pin 80 and pins 49, 72, 95, 55, 18, 42 

3-3.1.12 With an input as described in Figure 2 applied to pins 14, 50, 58, 62 
and 74; and pins 20, 26, 30, 38, 45 and 77 used as signal return, the resistance 
between the following pins shall be not more than 0.5 ohms: 

pin 113 and pins 4, 29, 33, 79, 6l, 321, 110, 328, 31, 98, 101, 4l 

pin 113 and pins 70, 73, 52, 97, 36, 319 

pin 83 and pins 312, 93, 10, 76, 59, 21 

pin 80 and pins 49, 72, 95, 55, 18, 42 

pin 35 and pins 90, 51, 32, 15, 60, 63 

pin 11 and pins 47, 92, 54, 100, 19, 137 

3-3.1*13 With an input as described in Figure 2 applied to pins 8, 14, 58, 74 
and 104; and pins 20, 26, 30, 38, 45 and 77 used as signal return, the resistance 
between the following pins shall be not more than 0.5 ohms: 

pin 71 and pins 4, 29, 33, 79, 6l, 121, 110, 128, 31, 98, 101, 4l 
pin 113 and pins 112, 93, 10, 76, 59, 21, 70, 73, 52, 97, 36, 119 
pin 80 and pins 49, 72, 95, 55, 18, 42 

pin 35 and pins 90, 51, 32, 15, 60, 63 

pin 11 and pins 47, 92, 54, 100, 19, 137 

3-3.1.1^ With an input as described in Figure 2 applied to pins 8, 14, 39, 74, 
and 104; and pins 20, 26, 30, 38, 45, and 77 used as signal return, the resis¬ 
tance between the following pins shall be not more than 0.5 ohms: 

pin 35 and pins 49, 72, 95, 55, 18, 42, 90, 51, 32, 15, 60, 63 

pin 71 and pins 4, 29, 33, 79, 6l, 121, 110, 128, 31, 98, 101, 4l 

pin 11 and pins 47, 92, 54, 100, 19, 137 

pin 80 and pins 70, 73, 52, 97, 36, 119 

pin 113 and pins 112, 93, 10, 76, 59, 21 
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3-3.I.I5 With an input as described in Figure 2 applied to pins 8, 12, 58, 62, 
and 99; and pins 20, 26, 30, 38, 45 and 77 used as signal return, the resis¬ 
tance between the following pins shall be not more than 0.5 ohms: 

pin 113 and pins 90, 51, 32, 15, 60, 63, 47, 92, 54, 100, 19, 137 

pin 113 and pins 70, 73, 52, 97, 36, 119 

pin 71 and pins 4, 29, 33, 79, ol, 121 

pin 83 and pins 112, 93, 10, 76, 59, 21 

pin 80 and pins 49, 72, 95, 55, 18, 42 

3-3.1.16 With an input as described in Figure 2 applied to pins 8, 14, 39, 62, 
and 74; and pins 20, 26, 30, 38, 45, and 77 used as signal return, the resistance 
between the following pins shall be not more than 0.5 ohms: 

pin 71 and pins 4, 29, 33, 79, 6l. 121, 110, 128, 31, 98, 101, 4l 

pin 35 and pins 49, 72 , 95 , 55, 18, 42, 90, 51, 32, 15 , 60, 63 

pin 83 and pins 112, 93, 10, 76, 59, 21 

pin 11 and pins 47, 92, 54, 100, 19, 137 
pin 80 and pins 70, 73 , 52, 97, 36, 119 

3-3.1.17 With an input as described in Figure 2 applied to pins 8, 14, 58, 62, 
and 74; and pins 20, 26, 30, 38, 45 and 77 used as signal return, the resistance 
between the following pins shall be not more than 0.5 ohms: 

pin 71 and pins 4, 29, 33, 79, 6l, 121, 110, 128, 31, 98, 101, 4l 

pin 83 and pins 112, 93, 10, 76, 59, 21 

pin 80 and pins 49, 72, 95, 55, 18, 42 

pin 35 and pins 90, 51, 32, 15, 60, 63 

pin 11 and pins 47, 92, 54, 100, 19, 137 

pin 113 and pins 70, 73, 52, 97, 36, 119 

3-3.1.18 With an input as described inFigure 2 applied to pins 12, 39, 50, 99, 

and 104; and pins 20, 26, 30, 38, 45, and 77 used as signal return the resis¬ 

tance between the following pins shall be not more than 0.5 ohms: 

pin 113 and pins 4, 29 , 33 , 79, 6l, 121, 112, 93, 10, 76, 59, 21, 49, 72, 

pin 113 and pins 55, 18, 42, 90, 51, 32, 15, 60, 63, 47, 92, 54, 100, 19, 

137, 70, 73, 52, 97, 36, 119 
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3-3-2 Environmental Requirements . The module shall be operated, with case 
ungrounded, in accordance with the requirements specified in section 3-3-1-4 and 
sections 3-3*1*7 thru 3-3-1-18 when the ambient temperatures are 0° + 2°C and 
65° + 2°C. Operation of the Relay Module under the temperature extremes specified 
herein is for verification of good workmanship. Only intermittent test results, shorts, 
or open circuits shall indicate a malfunction within the module. 

3-3-3 Service Life . Ike module design is intended to meet the following 
requirements. 

3-3-3-1 Operating Life. The module is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the manufacturer's test time of 
the complete unit. 

3-3-3-2 Shelf Life. The module is Intended to have a shelf life of at least 3 

year8, without operation, at ambient room temperature after final acceptance at 
the contractor's plant when packaged in accordance with ED 1002214. 

3-3-4 Design Characteristics 

3-3-4.1 Interchangeability. Unless otherwise specified, the module shall be 

physically and functionally interchangeable without selection or fitting. 

3-3-4.2 Reliability. The module shall be capable of meeting a maximum failure 
rate of 91-56 failures per million hours at a 90 percent confidence level. 

4. QUALITY ASSURANCE PROVISIONS 

^-1- GENERAL. Unless otherwise specified herein, the contractor is responsible 

for the performance of all Inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the contractor may utilize 
his own facilities or any commercial laboratory acceptable to NASA. Inspection 
records of the examinations and tests shall be kept complete and available to NASA 
as specified in the contract or order. 
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4-1.1 Acceptance Tests . These tests shall be accomplished on each module 
being submitted for acceptance under the contract. Acceptance test data on 
each unit accepted must accompany shipment to the procuring activity. Acceptance 
tests shall be witnessed by the cognizant government inspector, a representative 
of the procuring activity, or as the procuring activity may direct in the procure 
ment order. These tests are detailed in paragraph 4-2. Failure of the module to 
comply with these requirements shall result in rejection of the item or lot of 
items. 

4-1.1.1 NASA Acceptance Inspection. The NASA acceptance inspection will be 
in accordance with FTM 1003098 for the Relay Module. 

^”1*2 Qualification and Requalification Tests . Qualification and requalifi¬ 

cations tests shall be accomplished at a NASA-designated activity in accordance 
with NASA Document NFC 200-2, Quality Program Provisions for Space System Con¬ 
tractors t and such other documents as may be provided. These tests, as outlined 
in paragraph 4-3, shall, be conducted after the award of the contract to determine 
that the product will meet all specified requirements. 

Failure of the Module to comply with these requirements shall result 
in the rejection of the lot or the cessation of production, as determined by the 
procuring activity. 

4-2 ACCEPTANCE TESTS. 

k-2.1 Test Conditions . Unless otherwise specified herein, the module fth all 
be subjected to tests under the following antoient conditions: 

Temperature 25 + 10°c 

Relative Humidity Not more them 90# 

Barometric Pressure 28 to 32 in. Hg 

4-2.2 TESTS. The module shall be tested for the requirements as described in 
sections 3-3-1 and 3-3.2. 

^“2*3 Visual and Mechanical Inspection . A comprehensive inspection shall be 
made of the module to determine the extent of compliance with the requirements 
of this specification and the applicable NASA drawing 1003098 and at least 

include determination of the following: 
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1. Size, dimension, weight, appearance, and markings 

2. Finish, coatings, construction, markings, as applicable 

3. Welding, soldering, and terminals, as applicable 

4. Workmanship and cleanup 

‘ 4-3 QUALIFICATION AND REQUALIFICATION TEST. Qualification and Reauallflca- 
tlon tests shall be performed Individually or when the module Is assembled as part 
of the Apollo Guidance Computer Subsystem. The tests shall be In accordance with 
the applicable paragraphs of specification HD 1002037 as directed by the procuring 
activity. 

5. PREPARATION FOR IELIVEHX 

5- 1 GENERAL. Unless otherwise specified by the procuring activity or the 

applicable detail specification, the assemblies shall be preserved, packaged, 
packed, and marked in accordance with Specification ND 1002214. 

6. NOTES 

6- 1 INTENDED USE. The Relay Module Is intended far use In the APOLLO 

Guidance Computer. 

NOTICE: When NASA drawings, specifications, or other data are used for any 
purpose other than in connection with a definitely related NASA procurement 
operation, the National Aeronautics and Space Administration thereby incurs no 
responsibility nor any obligation whatsoever; and the fact that NASA may have 
formulated, furnished, or In any way supplied the said drawings, specifications, 
or other data is not to be regarded by implication or otherwise as in any 
manner licensing the holder or any other person or corporation, or conveying 
any rights or permission to manufacture, use, or sell any patented Invention that 
may In any way be related thereto. 
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MOTES 
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1. INTERPRET DRAWING IN AC CORO A MCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

2. ALL WELDED CONNECTIONS TO BE MADE PER ND1002005 
' S. K INDICATES CATHODE SIDE OF DIODE 

4. ENCAPSULATE MODULE PER-NO 1002002 < BLACK POLYURETHANE FOAM) INDICATED AREA ONLY 
& SERIALIZE AND MARK .G60 4iQQJU&M WHITE EER 1401002023 UNLESS OTHERWISE SPECIFIED. . 

7. STAKE FIND NO 4 THRU 15 PER NO1002005 
a. AR DENOTES AS REQUIRED 

9. ENCAPSULATING COMPOUND MUST BE 000/-OI5 INSIDE HEATSINK PERIPHERY 
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13. MOUNTING TORQUE FOR Q2 10/12 NCH POUNDS 

14. MIL-W-16878/4E SIZE NO 16 COLOR BLACK 
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16. MOUNTING TORQUE FDR CR I AND CR2 X) BE 25/30 INCH POUNOS. 

.17. APPLY FIND NQ M AS SHOWN TO MOUNTING INTERFACES OF CR 1,0*2,028 QI BEFORE ASSEMBLY 
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5l ^SERIALIZE AND MARK .OGO ZjQO -HIGH WHITE PER J4DI002023 UNLESS OTHERWISE SPECIFIED 
7. STAKE FIND NO. 4 THRU 15 PER NDI002005 ' ^ . ' 

B. AR DENOTES AS REQUIRED _ . ... 

9 ENCAPSULATING COMPOUND MUST BE .P00MM5 I NS ICC HEATSINK PERIPHERY 
10*. ALL WRAPPED LEADS TO BE SOLDERED PER MSFC-PROCISBA USING SOLDER 

I*. •'bLACK 9 QOT INDICATES AEAD TO BE CUT AT ^CONO LEVEL 

12. O WHITE DOT INDICATES LEAD TO BE CUT AT FIRST LEVEL 

13. MOUNTING TORQUE FOR Q2 10/12 INCH POUNDS 

14. MIL-W-IG878/4E SIZE NO IS COLOR BLACK 
tS. MIL-1-23053,CLASS I,COLOR BLACK,SIZE NO.IO 

16. MOUNT I N6 TORQUE R3R CR I AND CR2 X> BE 2V30 INCH POUNDS. aaaPMRLv 

.17. APPLY FIND Nft « A$ SHOWN TQ MOUNTING INTERFACES OF CRI,CR^Q2&0I BEFORE ASSEMBLY 
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notes 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BV MIL-0-70327 

2. ALL WELDED CONNECTIONS TO BE MADE PER NO 1002005 

3. K INDICATES CATHOOE SIDE OF DIODE 

4. ENCAPSULATE MODULE PER NO 1002002 ( BLACK POLYURETHANE FOAM»INDICATED AREA ONLY 

5. .SERIALIZE AND MARK .060/J00 HIGH WHITE PER ND1002023 UNLESS OTHERWISE SPECIFIED 

7. STAKE FIND NO 4 THRU 15 PER NO 1002005 
B. AR DENOTES AS REQUIRED 

9. ENCAPSULATING COMPOUND MUST BE 000/015 INSIDE HEATSINK PERIPHERY 
IQ, ALLWRAPPEO LEAOS TO BE SOLDERED PERMSFC-PROCIS0A USING SOLDER 
PER 00-S57I.SN60 

11. • BLACK 001 INDICATES LEAD. TO BE CUT AT SECOND LEVEL 

12. O WHITE OOT INOICATES LEAD TO BE CUT AT FIRST LEVEL 

13* MOUNTING TORQUE FOR Q2 10/12 NCH POUNDS 



16- MOUNTING TORQUE FOR CR I A NO CR2 O BE 25/30 INCH POUNDS. 

-17. APPLY FIND NQ 41 AS SHOWN TO MOUNTING INTERFACES OF CRl,CR£Q2BQI BEFORE ASSEMBLY 
l«. FINO NOS 45 *46 TO BE WRAPPED AITH ONE LAYER OF FlNO NO. 4 6 
• 9 BC4D FmO n0l47 TO FIND NO, I PER NDI002004 
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I. INTERPRET ORAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT MIL-D-T032? 

I. ALL WELDED CONNECTIONS TO BE MADE PER NO 1002005 
5. K INDICATES CATHOOE SIDE OT OIODE 

4. ENCAPSULATE MODULE PER NO 1002002 ( BLACK POLYURETHANE PDA Ml INDICATED AREA ONLY 

5. .SERIALIZE AND MARK .060/j 00 HIGH WHITE PER NQ1002023 UNLESS OTHERWISE SPECIFIED 

?. STAKE FIND NO 4 THRU 15 PER NO 1002009 
ft. AR DENOTES AS REQUIRED 

9. ENCAPSULATING COMPOUND MUST be .000/019 INSIDE HEATSINK PERIPHERY 

10. ALL WRAPPED LEADS TO BE SOLDERED PER MSFC-PROCI9BA USING SOLDER 
PER QQ-S-57I,SN60 

II. • BLACK DOi INDICATES 4EA0- TO BE CUT AT SECOND LEVEL 

12. o WHITE DOT INDICATES LEAD TO BE CUT AT FIRST LEVEL 

13. MOUNTING TORQUE FOR Q2 10/12 INCH POUNDS 



16. MOUNTING TORQUE RDR CR I AND CR2 TO BE 25/30 INCH POUNDS. 

17. APPLY FIND NQ 41 AS SHOWN TO MOUNTING INTERFACES OF CR 1,0*2,026 QI BEFORE ASSEMBLY 

18. FINO NOS 45 4 46 TO BE WRAPPED A ITH ONE LAYER OF FlNO NO. 48 
‘9 »C4D FrO va.47 TO FIND NO. I PER NDI002004 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY ML-D-70327 

2. ALL WELDED CONNECTIONS TO BE MADE PER NO 1002005 

3. K INDICATES CATHOOE SIDE OF DIOOE 

4. ENCAPSULATE MODULE PER ND 1002002(BLACK POLYURETHANE FOAM)INDICATED AREA ONLY 

5. SERIALIZE AND MARK .060 /jQO HIGH WHITE PER ND1002023 UNLESS OTHERWISE SPECIFIED 

7. STAKE FIND NO. 4 THRU 15 PER ND 1002009 
S. AR DENOTES AS REQUIRED 

9. ENCAPSULATING COMPOUND MUST BE .000/ 015 INSIDE HEATSINK PERIPHERY 

10. ALLWRAPPED LEADS TO BE SOLDERED PER NO 1002071 

11. • BLACK DO! INDICATES LEAD TO BE CUT AT SECOND LEVEL 

12. O WHITE DOT INOICATES LE AO TO BE CUT AT FIRST LEVEL 

13. M0UNTIN6 TORQUE FOR Q2 10/12 INCH POUNDS 



16. MOUNTING TORQUE RDR CR I AND CR2 X) 9E 25/30 INCH POUNDS. 

•17. APPLY FIND NQ 41 AS SHOWN TO MOUNTING INTERFACES OF CR l,CR^Q2S 01 BEFORE ASSEMBLY 
• 8. FIND NOS 45 4 46 TO BE WRAPPED WITH ONE LAYER OF FlNO NO. 4 8 
*9. BC ID FIND N0.47 *0 FIND NO. I £ER NDI002004 TYPE 1 
20. THIS AREA TO BE FREE OF ENCAPSULATION 
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NOTES 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BV MIL-D-70327 
*. ALL WELDED CONNECTIONS TO BE MADE PER ND1002005 

9. K INDICATES CATHODE SIDE OF DIODE 

4. ENCAPSULATE NODULE PER ND 1002002 ( BLACK POLYURETHANE FOAM) INDICATED AREA ONLY 

5. SERIALIZE AND MARK .060 /JOO HIGH WHITE PER ND 1002023 UNLESS OTHERWISE SPECIFIED 

7. STAKE FIND NO-4 THRU 15 PER ND 1002009 
a. AR DENOTES AS REQUIRED 

9. ENCAPSULATING COMPOUND MUST BE .000/015 INSIDE HEATSINK PERIPHERY 
•O. ALL WRAPPED LEAOS TO BE SOLDERED PER NO 1002071 

II. • BLACK DOT INDICATES LEAD TO BE CUT AT SECOND LEVEL 
12. o WHITE DOT INDICATES LEAD TO BE CUT AT FIRST LEVEL 
19. MOUNTING TORQUE FOR Q2 10/12 NCH POUNDS 



16. MOUNTING TORQUE FOR CR I AND CR2 X) BE 25/30 INCH POUNDS. 

•17. APPLY FIND Na 41 AS SHOWN TO MOUNTING INTERFACES OF CAl,CR&Q2aOI BEFORE ASSEMBLY 
»B. FIND NOS 45 4 46 TO BF WRAPPED WITH ONE LAYER OF FIND NO. 48 
•S. BO ID Flf.O N0.4? ~0 C 1 ND NO. I PER NDI002004 TYPE I 
20. THIS AREA TO BE FREE OF ENCAPSULATION 
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MARKING VIEW 


















































NOTES 

I. INTERPRET OR AW I NO IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL* 0*70327 
t. ALL WELDED CONNECTIONS TO BE MADE PER NO 1002005 
9. R INDICATES CATHOOE SIDE OF DIODE 

4. ENCAPSULATE MODULE PER NO 1002002 < BLACK POLYURETHANE FOAM) INDICATE0 AREA ONLY 

5. MAMK .062 H16H NHiTE PER N0IOO2OI9 AND N0I002I22 TrPE H CLASS I, SERIALIZE PER NDI002023 

6. MA^K .125 HIGH AHITE PER UDI0020I9 AND NDI002I22 TYPE H CLASS I 
7- STAKE FIND NO-4 THRU 15 PER NO 1002009 

B. AR DENOTES AS REQUIRED 

9. ENCAPSULATING COMPOUND MUST BE 000/019 INSIDE HEATSINK PERIPHERY 

10. ALL WRAPPED LEAOS TO BE SOLDERED PER NO 1002071 


11. • BLACK DOT INDICATES LEAD. TO BE CUT AT SECONO LEVEL 

12. O WHITE DOT INDICATES LEAD TO BE CUT AT FIRST LEVEL 


13. MOUNTING TORQUE FOR Q2 10/12 INCH POUNDS 


16. MOUNTING TORQUE FOR CR I AND CR2 TO BE 25/30 INCH POUNDS. 

•17. APPLY FINO NQ 41 AS SHOWN TO MOUNTING INTERFACES OF CR l,CR£026. 01 
18. FIND NOS 46 4 46 TO BE WRAPPED A1TH ONE LAYER OF FINO NO. 46 
• 9. BOYD FIND nO.47 '0 FIND NO. I £ER NDI002004 TYPE I 

20. THIS AREA TO BE FREE OF ENCAPSULATION 


BEFORE ASSEMBLY 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ALL WELDED CONNECTIONS TO BE MADE PER ND1002005 

3. K INDICATES CATHODE SIDE OF DIODE 

4. ENCAPSULATE MODULE PER ND 1002002( BLACK POLYURETHANE FOAM) 

5. MARK .060/. 100 HIGH WHITE PER NDI0020I9 UNLESS OTHERWISE SPECIFIED 

6. INDICATED AREAS TO BE FREE OF ENCAPSULATION 

7. STAKE FIND NO. 4 THRU 15 PER ND 1002009 
-8. AR DENOTES AS REQUIRED 

9. ENCAPSULATING COMPOUND MUST BE .000/019 INSIDE HEATSINK PERIPHERY 
~ 10. ALL WRAPPED LEAOS TO BE SOLDERED PER MIL MIL S 6872 USING SOLDER 
PER QQ-S-57LSN60 

11. • BLACK DO! INDICATES LEAD TO BE CUT AT SECONO LEVEL 

12. O WHITE DOT INDICATES LEAD TO BE CUT AT FIRST LEVEL 
•45* MOUNTING TORQUE FOR CRI,CR2,ANP 02 IQ/|2 INCH POUNOS 
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PROCURBfEMT SPECIFICATION 

FOB 

THK POWHt SWITCH MODULI 


1. SCOPE ’ 

1- 1 PURPOSE. Thia specification establishes the requirements for the 

procurenent of the Power Switch Module hereafter called nodule and is Intended 
for use in the APOLLO Outdance Computer. 

2. APPLICABLE DOCTMENTS 

2- 1 E F F E C T IV E ISSUES. The following doevnents of the issue in effect on 

the date of invitations for bids foi* a part of this specification to the extent 
specified herein. 

SPECIFICATION 


ID-1002023 Procedure for Serialisation of Components, 

Assemblies ete., for APOLLO Guidance and 
lavigation Equipment 

ID-1002037 APOLLO Airborne Outdance and Irrigation 

Equipment, Environmental Qualification 
Specification for 

ED-1002211* General Specification for Preservation, 

Packaging, Paoklng and Container Marking 
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DRAWINGS 
NASA - 

1003113 

10031^0 

PUBLICATIONS 


' \ 

. i , 

Power Switch Module Assembly B2-L 
Control Module Assembly B12 


NASA - 

UPC 200-2 Quality Program Provisions for Space System 

Contractors 

FTO 1003113 Final Test Methods for the Power Switch 

Module 


2,2 Conflicting Requirements, In the event of conflict between the requirements 
of the contract, this document, and the documents listed in this section, the 
requirements of the contract, this document and the documents listed in this section 
shall govern, in that order. 


3, REQUIREMENTS 

3-1 DESCRIPTION. The Power Switch Module consists of two filtering networks, a 
temperature sensing circuit, and a transistorised power amplifier switch. 
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3-2 GENERAL REQUIREMENTS 

3-2,1 Qualification Test. A representative sample of the module shall be 
manufactured using the methods and procedures proposed for the production lot. 
These shall be submitted to the NASA Inspector for qualification teat at an 
activity designated in the contract or by the procuring activity. 

These qualification tests are conducted to determine whether or not 
the module is being produced in compliance with the requirements of the contract, 
specifications, and drawings. Failure of the module to meet these requirements 
may result in disqualification of the supplier as determined by NASA or the 
purchaser. 


Further production of the item by the contractor prior to approval of 
the procuring activity or the completion of the preproduction tests shall be at 
the contractor^ risk. Requalification will be required at the discretion of-NASA 
or the purchaser in the event that: (a) the supplier has modified the item, 

(b) the supplier has instituted a change in the material used or in his processing, 
or (c) the specification requirements for the item have been amended or revised 
sufficiently to affect the character of the item, 

3-2,2 Requalification Test. When specified by the procuring activity, the 
contractor shall submit one or more modules to be selected from each production lot 
by the procuring activity for submission to a designated testing activity to 
determine compliance of the sample with the requirements of the contract, 
specification, and drawings, 

3-2.3 Materials and Construction. The materials used in fabricating the module 
shall be in strict accordance with drawing #1003113 and specifications referenced 
herein. Substitute materials and/or processes shall be selected of such quality as 
to ensure that the equipment will meet the requirements of this specification and 
shall be subject to prior approval of the procuring activity. 

3-2.U Weight, Dimensions, Finish, and Marking . The weight, dimensions, finish, 
and marking of the module shall comply with the requirements specified herein or 
on the applicable drawings, 

3-2.5 Serial Numbers. Each module identified by an Assembly Drawing shall be 
identified by a serial number assigned in accordance with ND 1002023. 


It 
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3-2.6 Workmanship. The fabrication and finish of the module, its assemblies, 
subassemblies, an<Tpirts shall be such as to produce a unit free from any defect 
that would affect proper functioning in service. 

3-3 * PERFORMANCE AND PRODUCT CHARACTERISTICS. The following characteristics 

are stated to inform the vendor of specific characteristics and of the goals that 
were considered in the design. Inclusion of this information shall not be 
construed by the vendor as authorization to modify the design. 

If the design of any part is not completely specified by the contractual 
documents, the vendor may submit a suggested design document for approval which 
will support these requirements. 

If, in the opinion of the contractor, any design or testing shall impose 
undue time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 

Requests for changes to or deviations from this specification or 
applicable drawings, specifications, publications, materials, or processes specified 
herein shall be accompanied by written justification. 

3 _ 3 # 1 Functional Requirements . The module shall meet the following 
7»»qTH r*m«nts under tne conditions as specified below. 

3-3.1.1 The resistance between the following pins shall be as specified belowx 

between pins 18 and 7 10,000 ± 200 ohms 

between pins 18 and 9 10,000 + 200 ohms 

3-3.1.2 The voltage drop across the following pin combinations shall be not 

more that 0.30 VDC, when a current of 1.00 ♦ 0.0*> amps is applied: 

between pin 1 and pins 2, 3, 12, 13, Hi, 23, 2li 

between pin U and pins 5, 6, 1$, 16, 17, 26, 27 

between pin 8 and pins 19, 30 
between pin 10 and pins 21, 32 
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3-3.1.3 Thermistor Resistance. The following tests shall he performed after 
the module has been stabilized at 25 + 2°C for a period of not less than 20 minutes. 

(a) With 100 + 5 microamperes flowing through the thermistor, pins 18 
and 5(0 VDC), the voltage drop across the thermistor shall be 
1.0 ± 0.1 VDC. 

(b) With 30.0 + 1.0 VDC applied across the series combination of a 
2000 + 1*0 ohm resistor and the thermistor, pins 18 and 5(0 VDC), 
the voltage drop across the thermistor after one minute shall be 
not more than 23.0 VDC. 

3-3.1.1* Normal 3 Volt Output. The module shall be connected to a power switch 

module and a control module, as described in Figure 1, and use a supply voltage 
of 27.5 1 0.1 VDC. The 3 volt output shall have a load current of 6.5 ± 0.5 amperes. 

(a) The output voltage shall be 3.0 + 0.5 VDC. 

(b) With the sync pulse input removed, the output waveform observed 
between pins 31 and 35 of the control module shall have the 
following parameters (see Figure 1*). 

Amplitude (A) 2l* ± 2.I*V 

Pulse width (B) 3.1 ± 0.5 usee. 

Period (C) 28 ± 5 usee. 

Rise time (D) NMT 0.1 usee. 

Fall time (£) NMT 0.2 usee. 

3-3.1.5 Maximum 3 Volt Output. The module shall be connected to a power switch 
module and a control module, as described in Figure 1, and use a supply voltage of 
22.0, ♦ 0.0, - 0.1 VDC. The 3 volt output shall have a load current of 13.0, + 0.8, 
- 0.0 amperes. 

(a) The output voltage shall be 3.0 + 0.5 VDC. 

(b) The output ripple voltage, as described in Figure 3, shall be not 
more than 80 millivolts peak to peak. 

(c) The output switching spikes, as described in Figure 3, shall be 
not more than 0.6 volts peak to peak. 

(d) The output waveform observed between pins 31 and 35 on the control 
module shall have the following parameters (see Figure i*). 

Amplitude (A) 19 ± 2V 

Pulse width (B) 3.1 ± 0.5 nsec. 

Period (C) 19 ± 2 usee. 

Rise time (D) NMT 0.1 usee. 

Fall time (E) NMT 0.2 usee. 
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3-3.1.6 Minimum 3 Volt Output. The module shall be connected to a power switch 

module and a control module, as described in Figure 1, and use a supply voltage of 
33.0, ♦ 0.1, - 0.0 VDC. The 3 volt output shall have a load current of 1.0, ♦ 0.0, 
- 0.1 amperes. 

(a) The output voltage shall be 3*0 ± 0.5 VDC. 

(b) The output ripple voltage, as described in Figure 3, shall be not 
more than 80 millivolts peak to peak. 

(c) The output switching spike, as described in Figure 3, shall be not 
more than 0.6 volts peak to peak. 

(d) The output waveform observed between pins 31 and 35 on the control 
module shall have the following parameters (see Figure L). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


29 ± 3V 

1.7 ± 0.3 usee. 
19 + 2 usee. 
NMT 0.1 usee. 
mi 0.2 usee. 


3-3.1.7 Normal 13 Volt Output. The module shall be connected to a control module, 

as described in Figure 2, and use a supply voltage of 27.5 ± 0.1 VDC. The 13 volt 
output shall have a load current of 1.5 ± 0.1 amperes. 


(a) The output voltage shall be 13.0 ♦ 1.0 VDC. 

(b) With the 13 volt output load current at 3.0, ♦ 0.2, - 0.0, the voltage 
at pin 10 on the control module shall be within 26.3 ± 0.1 VDC and 
27.0 ± 0.1 VDC. 

(c) With the sync pulse input removed, the output waveform observed 
between pins 5 and 1 of the control module shall have the following 
parameters (see Figure L). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


2h ± 2.UV 
17 ± 2 usee. 
30 ♦ 5 usee. 
NMT 0.1 usee. 
NMT 0.2 usee. 


3-3.1.8 Maximum 13 Volt Output. The module shall be connected to a control 
module, as described in Figure 2, and use a supply voltage of 22.0, ♦ 0.0, - 0.1 
VDC. The 13 volt output shall have a load current of 3.0, ♦ 0.2, - 0.0 amperes. 

(a) The output voltage shall be 13.0 ± 1.0 VDC. 

(b) The output ripple voltage, as described in Figure 3» shall be not 
more than 100 millivolts peak to peak. 

(c) The output switching spike, as described in Figure 3, shall be not 
more than 0.6 volts peak to peak. 
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MOTSt All resistors are J watt minimum. 

The mojules shall be mounted on a plate haring a mounting surface 
area greater than 80 square inches. 

3 VOLT POWER Sn®PLT SISTM 

Figure 1 
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(d) The output waveform observed between pins 5 and 1 on the control 
nodule shall have the following parameters (see Figure U). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


19 ± 2V 
13 ± 1.3 usee. 
19 ± 2 usee. 
NMT 0.1 usee. 
NMT 0.35 usee. 


3-3.1.9 Minimum 13 Volt Output. The module shall be connected to a control 
module, as described in Figure 2, and use a supply voltage of 33.0, ♦ 0.1, - 0.0 
VDC. The 13 volt output shall have a load current of 0.10, + 0.00, - 0.01 amperes. 

(a) The output voltage shall be 13.0 ♦ 1.0 VDC. 

(b) The output ripple voltage, as described in Figure 3, shall be not 
more than 100 millivolts peak to peak. 

(c) The output switching spike, as described in Figure 3, shall be not 
more than 0.6 volts peak to peak. 

(d) The output waveform observed between pins 5 and 1 on the control 
module shall have the following parameters (see Figure it). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


29 ± 3V 

5.0 ♦ 0.5 usee. 
19+2 usee. 
NMT 0.1 usee. 
NMT 0.35 usee. 


3-3.2 Environmental Requirements . The module shall be subjected to the 
following environments♦ 

3-3.2.1 Thermal. The module shall meet the requirements of sections 3-3.1.5 (a), 

3-3.1.6 (a), 3-3.1.8 (a) and 3-3.1.9 (a) when the ambient temperatures are 
li* ± 2<>F and 135 + 5°F. 

3-3.3 Service Life . The module design is intended to meet the following 
requirements! 

3-3 .3.1 Operating Life. The module is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the manufacturer's test time of 
the complete unit. 
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NOTEs All resistors are J watt minimum. 

The modules shall be mounted on a plate haring a mounting surface 
area greater than 60 square inches. 


13V POWER SUPPLY SYSTEM 
Figure 2 
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A* Switching Spike Amplitude 
B. Output Ripple Voltage 

RIPPLE WAVEFORM 
Figure 3 






Pulse Width (B) at $0% amplitude 

Rise aad Fall tiaa Measured fro* 10% to 90% amplitude. 


OUTPUT PULSE 
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3-3.3.2 Shelf Life. The nodule la intended to hare a shelf life of at loaat 3 

years, without operation, at ambient room temperature after final aoeeptance at 
the render's plant when packaged in accordance with ND 1002211*. 

3-3.1* Design Characteristics 

3-3.U.1 Interchangeability.. Unless otherwise specified, the nodule shall be 
physically and functionally’ Interchangeable without selection or fitting. 

3-3.1*.2 Reliability. The module shall be capable of meeting a maximum failure 

rate of 2,518 failures per million hours at a 90 percent confidence level. 

I*. QUALITY ASSURANCE PROVISIONS 

h-1 GENERAL. Unless otherwise specified herein, the supplier is responsible 

for the performance of all inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the supplier may utilise 
his own facilities or any commercial laboratory acceptable.to NASA. Inspection 
records of the examinations and tests shall be kept complete and available to NASA 
as specified in the contract order. The supplier shall conform to Class 1 of 
ND 10l5l*0h. 

1*-1.1 Acceptance Tests. These tests shall be accomplished on each nodule 
being submitted for acceptance under the contract. Acceptance test data on each 
unit accepted must accompany shipment to the purchaser. Acceptance tests shall 
be witnessed by the cognisant government inspector, a representative of the 
purchaser, or as the purchaser nay direct in the procurement order. These tests 
are detailed in paragraph l*-2. Failure of the module to comply with these 
requirements shall result in rejection of the item or lot of items. 

[*-1.1.1 NASA Acceptance Inspection. The NASA acceptance Inspection will be in 
accordance with FTM 1003U3 for the Power Switch Module. 


lt-1.2 Qualification and Requalification Tests. Qualification and 
requalification tests shall be accomplished at a NASA-designated activity as 


specified in NASA Document NPC 200-2, Quality Program Provisions for Space System 
Contractors, and NPC 200-3, Inspection Sy stem Provisions for Suppliers of 3pace 
Materials, Parts, Components and Servicest document R-309, Requirements of and 
' Index' to Design Evaluation, Qualification, and Reliability Test Program for Apollo - 
Guidance and Navigation System, and such other documents as nay be provided. These 
tests, as outlined in paragraph U-3, shall be conducted after the award of the 
contract to determine that the product will meet all specified requirements. 
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Failure of the Module to comply with these requirements shall result 
in the rejection of the lot or the cessation of production, as determined by the 
procuring activity, 

U-2 ACCEPTANCE TESTS, 

U-2.1 Test Conditions. Unless otherwise specified herein, the module shall 
be subjected to tests under the following ambient conditions: 

Temperature 25 ± l°° c 

Relative Humidity Not more than 90% 

Barometric Pressure 28 to 32 in. Hg 

U-2.2 TESTS. The module shall be tested for the requirements as described 
in sections 3 - 3*1 and 3 - 3 . 2 . 


li-2.3 Visual and Mechanical Inspection. A comprehensive inspection shall 

be made of TKe module to determine the"eHent of compliance with the requirements 
of this specification and the applicable NASA drawing #1003113 and shall at least 
include determination of the following: 


1. Size, dimension, weight, appearance, and markings 

2. Finish, coatings, construction, markings, as applicable 

3. Welding, soldering, and terminals, as applicable 

1*. Workmanship and cleanup 

U-3 QUALIFICATION AND REQUALIFICATION TEST. Qualification and Requalification 

teste may be performed individually or when the module is assembled as part of 
the Apollo Guidance Computer Subsystem. The tests shall be in accordance with the 
applicable paragraphs of specification ND-1002037 as directed by the purchaser. 


5. PREPARATION FOR DELIVERY 

5-1 GENERAL. Unless otherwise specified by the purchaser or the applicable 

detail specification, the assemblies shall be preserved, packaged, packed, and 
marked in accordance with Specification ND-100221U. 


IS 
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6. MOTES 

6-1 INTENDED USE. The Power Switch Module la intended far use in 

the APOLLO Guidance Computer. 

NOTICE: When NASA drawings, specifications, or other data are need far any 
purpose other than in connection with a definitely related NASA procurement 
operation, the National Aeronautics and Space Administration thereby incurs 
no responsibility nor any obligation whatsoever; and the fact that NASA nay 
have formulated, furnished, or in any way supplied the said drawings, 
specifications, or other data is not to be regarded by implication or otherwise 
as in any manner licensing the holder or any other person or corporation, or 
conveying any rights or permission to manufacture, use, or sell any patented 
invention that may in any way be related thereto. 
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3-2.6 Workmanship . The fabrication and finish of the module, its assemblies, 
subassemblies, and parts shall be such as to produce a unit free from any defect 
that would affect proper functioning in service. 

3-3 FTOF0RMAHC1 AMD PRODUCT CHARACTERISTICS• The following characteristics 

are stated to Inform the contractor of specific characteristics and of the goals that 
were considered in the design. Inclusion of this information shall not be 
construed by the contractor as authorisation to modify the design. 

If the design of any part is not completely specified by the contractual 
documents, the contractor may submit a suggested design document far approval which 
will support these requirements. 

If, in the opinion of the contractor, any design or testing shall impose 
undue time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 

Requests for changes to or deviations from this specification or applicable 
drawings, specifications, publications, materials, or processes specified herein 
shall be accompanied by written Justification. 

3-3.1 Functional Requirements . The module shall meet the following 
requirements under the conditions as specified below. 

3-3.1.1 Ihe resistance between the following pin combinations shall be not 

more than 0.5 ohms: 

Between pin 16 and pins 32, 47, 48, 64 
Between pin 08 and pins 40, 72 


3-3.1 .2 With the module connected for, end prior to operational electrical 
testa, verify that the module case is isolated from the return side of the power 
supply (0 VDC) by not less than 10 megohms. The operational electrical tests, 
sections 3-3.1.3 thru 3-3.1.5, shall be conducted with the module case connected 
to the return side of the power supply (0 VDC). 


3-3.1.3 With the conditions as described in Figure 1 and an Input pulse with 
the characteristics as described in Figure 2 applied to terminal A, the output pulse 
across terminals B and C (signal return), shall have 

in Figure 2. The following list indicates the terminals which should be substituted 


A (input) 

B (output) 

C (signal return) 

r-\ 

000 

04 

02 

06 

11 

09 

13 

14 

10 

12 

17 

19 

21 

20 

18 

22 

27 

25 

29 

30 

26 

28 

33 

35 

37 

36 
34 
38 ’ 

43 

4l 

45 

46 

42 

44 

A (input) 

B (output) 

C (signal return) 

49 

51 

53 

52 

50 

54 

59 

5T 

61 

62 

58 

60 

65 

67 

69 

68 

66 

70 

H 

78 

74 

76 

81 

83 

85 

84 

82 

86 

91 

89 

93 

94 

90 

92 
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3-3*1. 4 With the conditions as described in Figure 3 and an Input pulse with 
the characteristics as described In Figure 4 applied to pin 07, the output pulse 
at terminal Off shall hare characteristics as described In Figure 5* 

3-3*1*5 Repeat section 3-3*l*3 usli* the following terminals Individually In 
place of terminal 07s 


Varalnals 15, 23, 24, 31, 39, 55, 56 , 63 , 71, 79, 87 , 88 
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3-3,2 Environmental Requirements . The Module shall be operated, with case 
ungrounded, in accordance with the requirements specified in sections 3-3.1.3 
thru 3-3.1.5 when the ambient temperatures are 0° ± 2°C and 65° ± 2°C, Operation 
of the Interface Module under the temperature extremes' specified herein is for 
verification of good workmanship. Only intermittent test results, shorts, or 
open circuits shall indicate a Malfunction within the module. 


3-3.3 Service Life. The module design Is intended to meet the following 
requirmments. 

3-3.3.1 Operating Life. The nodule is Intended to meet performance specifications 
far at least 2000 hours of operation, excluding the manufacturer's test tins of 
the complete unit. • 

3 - 3 . 3 .2 Shelf Life. The module is intended to have a shelf life of at least 3 
years, without operation, at ambient room temperature after final acceptance at 
the contractor's plant when peckaged in accordance with ND 1002211 *. 

3-3 .U Design Characteristics 

3 - 3 . 1 *.l Interchangeability. Unless otherwise specified, the module shall be 
physically end functionally interchangeable without selection or fitting. 

3-3.1*.2 ‘ Reliability. The module shall be capable of meeting a maximum failure 
rate of U.975 failures per million hours at a 90 percent confidence level. 

1*. QUALITY ASSURANCE PROVISIONS 

1*-1 GENERAL. Unless otherwise specified herein, the contractor is responsible 

for the performance of all inspection requirements prior to submission far NASA 
inspection and acceptance. Except as otherwise specified, the contractor nay utilise 
his own facilities or any commercial laboratory acceptable to NASA. Inspection 
records of the examinations and tests shall be kept complete and available to NASA 
as specified in the contract or order. 
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U INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2. ALL CONNECTIONS TO BE MADE BY WELDIN6 PER ND 1002005 
3*STAKE ALL COMPONENTS PER N0IOO2OO9 

4. FT DENOTES FEED THRU 

5. K INDICATES CATHODE SIDE OF DIODE 

6. AR DENOTES AS REQUIRED 

7. MARK .093 HIGH WHITE PER ND 1002019 

8. MARK .250 HIGH WHITE PER ND 1002019 

9. FILL KEYING HOLES MARKED AC/j/T^Y USING THERMALLY CONDUCTIVE EPOXY 
RESIN PER ND 1002183 

II.BOND FIND NCLS TO FINO NO.I PER ND 1002004 

^.ENCAPSULATE MODULE PER ND 1002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY 
• 3.0WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

14. « BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

15. DASHED UNES INDICATE FIRST LEVEL WIRING AND SOLID LINES 
INOtCATE SECOND LEVEL WIRING 
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^ENCAPSULATE MODULE PEP NO 100*00* (BLACK POLYURETHANE FOAM) MOlCATCD AREA ONLY 
13.0 WHITE DOT INOI CATES LEAO TO BE CUT FOR FIRST LEVEL WIRING 
•4.•BLACK DOT **>4CATES LEAO TO BE CUT FOR SECONO LEVEL WIRING 
IT. DASHED LINES INOI CATE FIRST LEVEL WIRING ANO SOLiO LINE* 

INOICATE SECONO LEVEL WIRING 

16. STAKE ALL DlOOES 1 RESISTORS BY COMPLETELY CQATIN6 COMPONENTS 


WITH NEOPRENE BASE AOMESIVE PER MIL-A-50S2A - 








































































































2 


























































f i 



to 1 

m v l 

if j 3 



/3 - 


719/ 7*723^7724 

/ / \B 







n n m« 




>tv<f UrtTI 


*T>y I I I K WTI1 


»E r <Z>^s. 


-1 -1 k»045 

SECTION A-A 


b 




+ + +"+ + +_~> + +' + + + + + + +"» » + + + + + 'j + + '+ + + + » + + J 

( 5 x 5 )--:- 

. ^ 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +j o [ ca f afa]^fo^l 




L INTERPRET 0RAWM6 IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MK.-D-70327 
2. ALL CONNECTIONS TO BE MADE BY WELDING PER ND 1002003 
3.STAKE ALL COMPONENTS PER NDI002009 
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IROCURMNT SPECIFICATION 


1. SCOPE 


THE INTERFACE NODULE A20-A40 




1-1 PURPOSE. This specification establishes the requirements for the 

procurement of the Interface Nodule hereafter called module which is intended 
for use in the APOLLO Guidance Computer. 

2. APPLICABLE DOCUMENTS 




2-1 EFFECTIVE ISSUES. The following documents of the issue in effect on 

the date of invitations for. bids form a part of this specification to the extent 
specified herein. 

SPECIFICATIONS 


HD-1002023 Procedure for Serialisation of Components, 

Assemblies etc., for APOLLO Guidance and 
Navigation Equipment 

HD-1002037 APOLLO Airborne Guidance and Navigation 

Equipment, Environmental Qualification 
Specification for 

ND-1002214 General Specification for Preservation, 

Packaging, Packing and Container Narking 
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DRAWINGS 


NASA - 


RJHLICATIONS 

NASA- 


1003115 

NPC 200-2 
FTN 1003115 


Interface Nodule Assembly A20-A40 


Quality Program Provisions for Space System 
Contractors « 

Final Ttest Methods for the Interface 
Nodule A20-A40 


2.2 Conflicting Requirements. In the event of conflict between the 

requirements of the contract, this document, and the documents listed in this 
section, the requirements of the contract, this document, and the documents 
listed in this section shall govern, in that order* 

3. RS9JIHB4BITS 

3-1 DESCRIPTION. The Interface Nodule consists of: 

3-1.1 Thirteen K Network Circuits, which are RC filters used for AGC inputs.. 

The output of the network is applied directly to micrologic circuits in the AGC. , 

5-1.2 Twenty-four XT Transformer Output Circuits, which provide required voltage' 
levels and output impedances. 

3-1*3 Six P Filter Circuits, which are choke input filters and provide additional 
B+ filtering for the XT Transformer Circuits. 
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3-2 


GENERAL REQUIREMENTS 


3-2,1 Qualification Test. A representative sample of the module shall be^ 
ffiFPufar+.irrftfl ua^ng tha~ngEgods and procedures proposed for the production lot. 

These shall be submitted to the NASA Inspector for qualification test at an 
activity designated in the contract or by the procuring activity. 

These qualification tests are conducted to determine whether or not 
the module is being produced in compliance with the requirements of the contract, 
specifications, and drawings. Failure of the module to meet these requirements 
may result in disqualification of the contractor as determined by NASA or the 
procuring activity. 

Further production of the item by the contractor prior to approval of 
the procuring activity or the completion of the preproduction testa shall be at 
the contractor‘s risk. Requalification will be required at the discretion 
NASA or the procuring activity in the event that: (a) the contractor has modified 
the item, (b) the contractor has instituted a change in the material used or in his 
processing, or (c) the specification requirements for the item have been amended 
or revised sufficiently to affect the character of the item. 

3-2.2 Requalification Test. When specified by the procuring activity, the^ 
contractor shall submit one "or more modules to be selected from each production 
lot by the procuring activity for submission to a designated testing activity 
to determine compliance of the sample with the requirements of the contract, 
specification, and drawings. 

3-2.3 Materials and Construction. The materials used in fabricating the module 
shall be in strict accordance with drawing 100311b and specifications referenced 
herein. Substitute materials and/or processes shall be selected of such quality 
as to ensure that the equipment will meet the requirements of this specification 
and shall be subject to prior approval of the procuring activity. 

3-2.L Weight. Dimensions, Finish, and Marking. The weight, dimensions, finish 
and marking of the moduli stall comply with theTequirements specified herein or 
on the applicable drawings. 

3-2.5 Serial Numbers. Each module identified by an Assembly Drawing shall be 
identified by a serial number assigned in accordance with ND 1002023. 
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3-2.6 Workmanship . ifce fabrication and finish of the module, its assemblies, 
subassemblies, and parts shall be such as to produce a unit free from any defect 
that would affect proper functioning in service. 

3-3 PERFORMANCE AND PRODUCT CHARACTERISTICS. The following characteristics 

are stated to Inform the contractor of specific characteristics and of the goals that 
were considered in the design. Inclusion of this Information shall not be 
construed by the contractor as authorisation to modify the design. 

If the design of any part is not completely specified by the contractual 
documents, the contractor mAy submit a suggested design document for approval which 
will support these requirements. 

If, in the opinion of the contractor, any design or testing shall impose 
undue time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 

Requests for changes to or deviations from this specification or applicable 
drawings, specifications, publications, materials, or processes specified herein 
shall be accompanied by written Justification. 

3-3.1 Functional Requirements . The module shall meet the following 
requirements under the conditions as specified below. 

3-3.1.1 The resistance between the following pin combinations shall be not 
more than 0.5 ohms: 

Between pin 16 and pins 32, 47, 48, 64 
Between pin 08 and pins 40, 72 

3-3.1.2 With the conditions* as described in Figure 1 and an input pulse with 
the characteristics as described in Figure 2 applied to terminal A, the output pulse 
across terminals B and C (signal return), shall have characteristics as described 
in Figure 2. The following list indicates the terminals which should be substituted 
for the respective reference terminals A, B, and C, in Figure 1: 


A (input) 

B (output) 

C (signal return) 

H coon 

000 

04 

02 

06 

11 

09 

13 

14 

10 

12 

17 

19 

21 

20 

18 

22 

27 

25 

29 

30 

26 

28 

33 

35 

37 

36 
34 
38« 

43 

41 

45 

46 

42 

44 

A (input) 

B (output) 

C (signal return) 

49 

51 

53 

52 

50 

54 

59 

57 

61 

62 

58 

60 

65 

67 

69 

68 

66 

70 

75 

73 

77 

78 

74 

76 

81 

83 

85 

84 
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shall be terminated by 510 + 1$ ohms 


(2) Micrologic Gate per HASA ~ 
Dwg. 1006013 

FIGURE 1 



IHKJT PULSE 

A. Level (High) 0.75 ♦ .15 V 

B. Level (Lov) HMT 07k0 V 

C. Pulse Width(5O0) 3*0 + 0.3 usee. 

D. Period Time 10 +“"l.O usee. 

E. Rise Time HMT 100 nsec. 

F. Fall Time MT 100 nsec. 


OUTPUT PULSE 


A. Amplitude 

B. Rise Time 

C. Fall Time 


TD^ 


TDg- 

VB. Backsvlng 


VD. Droop 


7.0 + .70 V 

HMT 100 nsec. 
1MT 100 nsec. 
HMT 100 nsec. 
HMT 100 nsec. 
HMT 2.40 V 
HMT 0.60 V 


FIGURE 2 
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3-3.2 Environmental Requirements . The module shall ha operated In accordanoa 
with the requirements speciried in sections 3-3*1.1 thru 3-3.l.U when the nabient 
temperatures are 0° ♦ 2°C and 6 $° ♦ 2°C. Operation of the Interface Nodule under 
the temperature extremes specified herein is far verification of good workmanship. 
Only intermittent test results, shorts, or open circuits shall indicate a 
malfunction within the module. 

3-3.3 Service Life. The module design is intended to meet the following 
requirements. 

3-3.3.1 operating Life. The module is intended to meet performance specification 
for at least 2000 hours of operation, excluding the manufacturer's test time of 
the complete unit. 

3-3.3. 2 Shelf Life. The module is intended to have a shelf life of at least 3 
years, without operation, at ambient room temperature after final acceptance at 
the contractor's plant when packaged in accordance with ND 100221U. 

3-3.U Design Characteristics 

3-3.1i.l Interchangeability. Unless otherwise specified, the module shall be 
physically and functionally interchangeable without selection or fitting. 

3-3.L.2 Reliability, The module shall be capable of meeting a maximum failure 

rate of U.975 failures per million hours at a 90 percent confidence level. 

U. QUALITY ASSURANCE PROVISIONS 

li-l GENERAL. Unless otherwise specified herein, the contractor is responsible 

far the performance of all inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the contractor may utilise 
his own facilities or any commercial laboratory acceptable to NASA. Inspection 
records of the examinations and tests s hall be kept complete and available to NASA 
as specified in the contract or order. 
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U-l.l Acceptance Tests. These tests shall be accomplished on each module 
being tar acceptance under the contract. Acceptance test data on each 

unit accepted must accompany shipment to the procuring activity. Acceptance tests 
shall be witnessed dy the cognizant government inspector, a representative of the 
procuring activity, or as the procuring activity may direct in the procurement order. 
These tests are detailed in paragraph U-2. Failure of the module to comply with 
these requirements shall result in rejection of the item or lot of items. 

U-l.1.1 NASA Acceptance Inspection. The NASA acceptance inspection will be in 
accordance with FTM 1003115 for the Interface Module A20-AU0. 

U-1.2 Qualification and Requalification Tests. Qualification and requalification 

tests shall be at a NASA designated activity inaccordance with NASA Dociment 
NPC 200-2, Quality Program Provisions for Space System Contractors, and such other 
documents as may be provided. These testa, as outlined in paragraph U-3, shall be 
conducted after the award of the contract to determine that the product will meet 
all specified requirements. 

Failure of the Module to comply with these requirements shall result 
in the rejection of the lot or the cessation of production, as determined by the 
procuring activity. 

U-2 ACCEPTANCE TESTS 

li-2.1 Test Conditions. Unless otherwise specified herein, the module shall 
be subjected to tests under the following ambient conditioner 

Temperature 25 ± 10°C 

Relative Humidity Not more than 90% 

Barometric Pressure 28 to 32 in. Hg 

U-2.2 TESTS . The module shall be tested for the requirements as described in 
sections 3-3.1 and 3-3.2. 

U-2.3 Visual and Mechanical Inspection. A comprehensive inspection shall be 
made of the module to determine tne extent of compliance with the requirements 
of this specification and the applicable NASA drawing 1003115 end shall at least 
include determination of the following j 




APOLLO 0 It 1 Specification 
PS 1003115 

Data__ 


1. Site, dimension, weight, appearance, and Barkings 

2. Finish, coatings, construction. Barkings, as applicable 

3. Welding, soldering, and teminala, as applicable 


lu Workmanship and cleanup 

h-3 QUALIFICATION AND REQUALIFICATION TEST. Qualification and Requalification 
tests shall be performed individually or when the nodule is assembled as °f 
the Apollo Guidance Computer Subsystem. The tests shall be in accordance with the 
applicable paragraphs of specification ND-1002037 as directed by the procuring 
activity. 


5. PREPARATION FOR DELIVER! 

5-1 GENERAL. Unless otherwise specified by the procuring activity or the 
applicable detail specification, the assemblies shall be preserved, packaged, packed, 
and marked in accordance with Specification ND-100221U. 


6. NOTES 

6-1 INTENDED USB. The Interface Module is intended for use in the 
APOLLD Guidance Computer. 

NOTICBi Nhen NASA drawings, specifications, or other data are used for any 
purpose other than in connection with a definitely related NASA procurement 
operation, the National Aeronautics and Space Administration thereby incurs no 
responsibility nor any obligation whatsoever; and the fact that NASA may have 
formulated, furnished, or in any way supplied the said drawings, specifications, 
or other data is not to be regarded by implication or otherwise as in any winner 
licensing the holder or any other person or corporation, or conveying any rights 
or permission to manufacture, use, or sell any patented invention that Bay in any 
way be related thereto. 


NOTES .. 

T. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
' 2. MARK .040 TO .080 HI6H WHITE CHARACTERS PER NO 1002019 ““ 

INSTALL FIND NQ2 AND FIND NO. 3 PER ND 1002136 ~~ ” 
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If the design of any pert is not ecmpletely opacified by the contractual 
documents, the contractor may submit a suggested design document for approval which 
will support these requirements. 

If, in the opinion of the oontraetor, any design or testing shall Impose 
undue time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal or change 
request in connection with this specification. 

Bequests for changes to or deviations from this specification or 
applicable drawings, specifioations, publications, materials, or processes specified 
herein shall be accompanied by written justification. 

3*3.1 functional Requirements. The module shall neat the following 
requirements unacr the condition* as specified below. * 

3-3.1.1 The resistance between terminal 6li and terminal 6$ shall be net mere 
then 0.5 ohms. 


3-3.1.2 With the module connected for, and prior to operational electrical test, 
verily that the nodule case is isolated from the return aide of the power supply 
(0 VDC) by not leas than 10 megohms. The operational electrical teats, sections 
3-3.1.3 thru 3-3.1.5, shall be conducted with the module case connected to the 
return aide of the power supply (0 VDC). 


3-3.1.3 With the conditions aa described In figure 1 and an input pule# with 
the characteristics a a described in figure 2 applied to terminals A and B (signal 
return), the output pulse at terminal C shall have the characteristics aa described 
in figure 2. The following list indicates the terminals which should bt substituted 
for the respective reference terminals A, 6, and C in figure It 


A (input) 

B (signal return) 

C (output) 

01 

03 

02 

06 

ol* 

05 

07 

09 

06 

12 

10 

11 

13 

15 

11* 

18 

16 

17 

19 
21 

20 

21* 

22 

23 

25 
27 

26 

30 

28 

29 

31 
33 

32 

36 

31* 

35 

A (input) 

37 

1*2 

1*3 

1*8 

1*9 

51* 

55 

60 

61 




B (signal return) 

39 

Uo 

1*5 

1*6 

51 

52 

57 

58 

63 




C (output) 

38 

lii 

U* 

1*7 

50 

53 

56 

59 

62 
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3-3.1 J With tha ooaditioaa aa described in Plcara k and an iapat pnlaa vith the 
characteristic* as described in Plgnr* $ applied to tendnal A, tha output poise at 
temiael B shall base the characteristics as described la figure $. The foUowii^ 
list indicates the teraiaals teich shcald be substituted for the respective terminals 
A and B in Figure it. 
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3-3.2 Environmental Requirements . The module shall he operated with module 
case ttn gr minfjfrd in accordance with the requirements specified in sections 3-3•1» 3 
thru 3-3.1.5 when the ambient temperatures are 0° ♦ 2°C and 65° 1 2°C. Operation 

of the Interface Module under the temperature extremes specified herein is for_ 

verification of good workmanship. Only intermittent test results, shorts, or open 
circuits shall indicate a malfunction with the module. 

3-3.3 . Service Life . The module design is intended to meet the following 
requirements. 

3-3.3.1 Operating Life. The module is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the manufacturer's teat time of the 
complete unit. 

3-3.3.2 Shelf Life. The module is intended to have a shelf life of at least 3 
years, without operation, at ambient room temperature after final acceptance at the 
contractor's plant when packaged in accordance with ND 1002211*. 

3-3.1* Design Characteristics 

3-3.l*.l Interchangeability. Unless otherwise specified, the module shall be 
physically and functionally interchangeable without selection or fitting. 

3-3.1*.2 Reliability. The module shall be capable of meeting a maximum failure 

rate of 3*22 failures per million hours at a 90 percent confidence level. 

li. QUALITY ASSURANCE PROVISIONS 

li-l GENERAL. Unless otherwise specified herein, the contractor is responsible 

far the performance of all Inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the contractor may utilise 
his own facilities or any commercial laboratory acceptable to NASA. Inspection 
records of the examinations and tests shall be kept complete and available to NASA 
as specified in the contract or order. 

1*-1.1 Acceptance Tests. These tests shall be accomplished on each module being 
submitted for acceptance under the contract. Acceptance test data on each unit 
accepted must accompany shipment to the procuring activity. Acceptance testa shall 
be witnessed by the cognizant government inspector, a representative of the procuring 
activity or as the procuring activity may direct in the procurement order. These 
tests are detailed in paragraph l*-2. Failure of the module to comply with these 
requirements shall result in rejection of the item or lot of items. 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY ML-0-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDIN6 PER NDI002005 

3. O WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

4. • BLACK DOT INDICATES LEAD TO BE CUT FOR SECONO LEVEL WIRIN6 

ST. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID LINE INDICATES 
SECONO LEVEL WIRING 
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7. MARK .250 HIGH WHITE PER NDI0020I9 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDIN6 PER NDI002005 

3. O WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

4. • BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

5 . DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID LINE INDICATES 
SECONO LEVEL WIRING 

6. SERIALIZE AND MARK ,093 HIGH WHITE PER NDI002023 & N0I002I22 TYPE II 

7. MARK .250 HIGH WHITE PER NDI0020I9 & NDI002I22 TYPEII * 

8. FILL KEYIN6 HOLES MARKED AAEJU.V.Y WITH THERMALLY CONDUCTIVE EPOKV RESIN PER NDK302I83 


10. ENCAPSULATE MOOULE PER N0*002002 (BLACK POLYURETHANE FOAM)INDICATED AREA ONLY 


11. AN DENOTES AS REQUIREO 

12. FT DENOTES FEEO THRU 

13. STAKE ALL COMPONENTS PER NO 1002009 

14 COMPONENTS IN CIRCUIT-- K>» THRU-I2I DESIGNATED BY PREFIXES 
I THRU 21,COMPONENTS INCIRCWTS--201 THRU--2I4 DESIGNATED 

enr prefixes 201 thru 214 
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. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
. O WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
. • BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
. DASHED LINE INDICATES FIRST LEVEL WIRIN6 AND SOLIO LINE INDICATES 
SECOND L EVEL WIRIN6 

SERIALIZE ANO MARK .093 HIGH WHITE PER NDI002023 & N0I002I22 TYPE II CLASS I 
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COMPONENTS IN CIRCUIT- K> THRU--I2I DESIGNATED BY PREFIXES 
I THRU 21,COMPONENTS INCIRCUITS--20I THRU-214 DESIGNATED 
BT PREFIXES 201 THRU 214 
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PROCURWEET SPKIFIGATIOB 
POR 

THX HTERPACB MODULE A19-A39 


1. SCOR 

1- 1 PURPOSE. This apaeifloatioa eetabliehoe tha requirwente fcr tha 

jroonr— nt of tha Interface Modulo hereafter called Module which ia intended 
for uae in the APOLLO Ouidance Colter. 

t. APPLICABLE D0C1MBRS 

2- 1 IFFEC T I f l ISSUES. The following doeunente of the iaeue in effeet on 

the date of inritatione far hide font a part of thie epecifioation to the extent 
specified herein* 

SPBCIFICATIORS 

NASA - 

MD-1002023 Procedure for Serialisation of Conpcoente, 

Asaenbliee ate., for APOILO Ouidanoe and 
Narigation Equipment 

ED-1002037 APOLLO Airborne Ouidance and Navigation 

Equipment, Bwirooneatal Qualification 
Specification for 

Oeneral Spoof fication for Preaervation, 
Packaging, Pacing and Container Marking 


ED-1002211* 
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DRAVINQS 
NASA - 

1003123 Interface Model* Assembly A19-A39 

PUBLICATIONS 
NASA r 

PPG 200-2 Quality Progwm Provisions for Space System 

Contraetore 

m 1003123 Final Teat Methoda for the Interface Module A19-A39 

2.2 Conflicting Requirenents. In the event of conflict between the 

requirements of the contract, this docwwnt, and the documents listed in this 
section, the requirements of the contract, this document, and the documents listed 
in this section shall govern, in that order, 

3. REQUIREMENTS 

3-1 Description, The Interface Module consists of s 

3-1.1 Twenty-one T Transformer Input Circuits, which provide Impedance matching 

and Toltage levels as required by the AOC. 

3-1.2 Fourteen T Networks Output Circuits, which provide required voltage levels 
for circuits of the spacecraft systems. 

3-2 GENERAL REQUIHBOMTS 

3-2.1 Qualification Test. A representative sample of the module shall be 
— uaing tha aiatEods and procedures proposed for the production lot. 

These shall be sutmitted to the NASA Inspector for qualification test at an 
activity designated in the contract or by the procuring activity. 
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These qualification tests are conducted to determine whether or not 
the module is being produced in compliance with the requirements of the contract, 
specifications, and drawings. Failure of the module to meet these requirements 
may result in disqualification of the contractor as determined by NASA or the 
procuring activity. 

Further production of the item by the contractor prior to approval of 
the procuring activity or the completion of the preproduction tests shall be at 
the contractor*s risk. Requalification will be required at the discretion o* 

NASA or the procuring activity in the event that* (a) the contractor has modified 
the item, (b) the contractor has instituted a change in the material used or in 
hie processing, or (c) the specification requirements for the item have been 
amended or revised sufficiently to affect the character of the item. 

3-2.2 Requalification Test. When specified by the procuring activity, the ^ 
contractor shall subnit one or more modules to be selected from each production 
lot by the procuring activity for submission to a designated testing activity to 
determine compliance of the sample with the requirements of the contract, 
specification, and drawings. 

3-2.3 Materials and Construction. The materials used in fabricating the module 
shall be in strict accordance with drawing 1003123 and specifications referenced 
herein. Substitute materials and/or processes shall be selected of such quality 
as to ensure that the equipment will meet the requirements of this specification 
and shall be subject to prior approval of the procuring activity. 

3-2.li Weight, Dimensions, Finish, and Marking. The weight, dimensions, finish, 
and marking of the module shall comply with 35 requirements specified herein or 
on the applicable drawings. 

3-2.5 Serial Numbers. Bach module identified by an Asaembly Drawing shall be 
identified by a serial number assigned in accordance with ND 1002023. 

3-2.6 Workmanship. The fabrication and finish of the module, its assemblies, 
subasse mblies, a n ^parts shall be such as to produce a unit free from any defect 
that would affect proper functioning in service. 

3-3 PERFORMANCE AND PRODUCT CHARACTERISTICS. Th. following ch»r»ct.ri8tic8 
are stated to inform the contractor of specific characteristics and of the goals 
that were considered in the design. Inclusion of this information shall not be 
construed by the contractor as authorization to modify the design. 


U 
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If the design of any port la not completely specified by the contractual 

documents, the contractor may outmit a suggested design document for approval which 

will support these requireme n ts. 

If, in the opinion of the contractor, any design or testing shall impose 
undue tine delay or expense, he shall so state, in detail, in a counterproposal, 
eabetantiatlng all contributing factors when submitting a bid, proposal or change 
request in connection with this specifiestion. 

Requests for changes to or deviations 'from this specification or 
applicable drawings, specifications, publications, materials, or processes specified 
herein shall be accompanied by written justification. 

3-3.1 functional Requirements. The nodule shall naet the following 
req uir ements under tne conditions as specified below. 

3-3.1.1 The resistance between terminal 61* and terminal 65 shall be not more 

then 0.5 ohms. 

} 

3-3.1.2 With the conditions as described in Figure 1 and an input pulse with 
the characteristics as described in Figure 2 applied to te rmin als A mad B (signal 
return), the output pulse at terminal C shall have the characteristics as described 
in Figure 2. The following list indicates ‘the terminals which should be substituted 
for the respective reference terminals A, lj, and C in Figure It 


A (input) 

B (signal return) 

C (output) 

01 

03 

02 

06 

ol* 

05 

07 

09 

08 

12 

10 

11 

13 

15 

lit 

18 

16 

17 

19 
21 

20 

21* 

22 

23 

25 
27 

26 

30 

28 

29 

31 
33 

32 

36 

31* 

35 

A (input) 

37 

1*2 

1*3 

1*8 

1*9 

51* 

55 

60 

61 




B ( signal return) 

39 

1*0 

1*5 

1*6 

51 

52 

57 

58 

63 




C (output) 

38 

hi 

1*1* 

1*7 

50 

53 

56 

59 

62 
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3.0 ♦ .15 VDC 



Output 

Pulse 


0 VDC 


BOVS: Micrologic Cate per 
KASA Dug. 1006013 


IKHJT HJLSE 

A. Amplitude 3.0 ♦ .30 V 

B. Pulse Width “ 

(50^) 3.0 ♦ .30 usee. 

C. Period Tine 10.0“+ 1.0 usee 

D. Rise Time 1MT l50 nsec. 

S. Fall Time KMT 100 nsec. 

F. Source Imp. 31 ohms max. 


OUTRJT HJLSE 

A. Level(High) 

B. Level (Low) 

C. Rise Time 

D. Fall Time 

®i 

TDjg 


1.6 ♦ 0.4V 
BMT 3.4V 
!WT 160 nsec. 
KMT 200 nsec. 
KMT 200 nsec. 
KMT 100 nsec. 
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3-3.1.3 With tha conditions as describad in Fignra 1 and m input pnlsa with tha 
charaeUriatics as described In Figure 3 applied to toralnal* k and B (signal 
return), tha output at tarninal C ahall be a DC level of 1.6 ± O.UV. Refer to list 
in aeetion 3-3.1.2 for list pf terminals eUeh should be anbetltnted for the. 
referenee terminal 1, B, and C in Figure 1. 





FIGURE 3 
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3-3.l.b With the conditions aa daaeribad in Figure it and an input pulaa with tha 
charaetariatica aa daaeribad in Figure $ applied to taminal A, the output pulaa at 
tendnal B ahall have tha charaetariatica aa daaeribad in Figure 5. The following 
lint indicates tha terminals which should be substituted for tha respective terminals 
A and B in Figure it* 


A (input) 

6? 

70 

71 

7lt 

75 

78 

79 

82 

83 

86 

87 

90 

91 

9b 

B (output) 

78 

79 

72 

73 

76 

77 

80 

81 

8b 

89 

88 

89 

92 

93 


13.0 ♦ .65 VDC 



FIGURE b 
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IHRJT PULSE 

A. Level (Hi#) 

B. Level (Low) 

C. Pulse Width 

D. Period Tine 
1. Rise Tine 
7. Tall Tine 


-* F K- 


I _2 



0.75 ♦ .15V 
HOT OTU V 
3.0 ♦ 0.3 usee. 
10 .0“+ 1.0 usee 
hot i5o nsec. 
HOT 100 nseo. 




OUTRJT HJLSB 

A. Level (High) 

B. Amplitude 

C. Rise Time 

D. Fall Time 
TD, 

td£ 


ELI 12.9V 
1.2 + .127 
HOT T50 nsec. 
HOT 150 nsec. 
HOT 150 nsec. 
HOT 200 nsec. 


FIGURE 5 
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3-3.2 Environmental Requirements. The module shall he operated in accordance 
with the requirements specified in sections 3-3.1.1 thru 3-3.l.h when the ambient 
temperatures are 0° ♦ 2°C and 65° ♦ 2°C. Operation of the Interface Module under 
the temperature extremes specified herein is for verification of good workmanship. 
Only intermittent test results, shorts, or open circuits shall indicate a 
malfunction with the module. 

3-3.3 Service Life. The module design is intended to meet the following 
requirements. 

3 -3.3.1 operating Life. The module is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the manufacturer*s test time of 
the complete unit. 

3-3.3.2 Shelf Life. The module is intended to have a shelf life of at least 3 
years, without operation, at ambient room temperature after final acceptance at 
the contractor *s plant when packaged in accordance with ND 1002211*, 

3-3.1* Design Characteristics 

3-3.U.1 Interchangeability. Unless otherwise specified, the module shall be 
physically and functionally interchangesble without selection or fitting. 

3-3.1*.2 Reliability. The module shall be capable of meeting a maximum failure 
rate of 3.22 failures per million hours at a 90 percent confidence level. 

1*. QUALITY ASSURANCE PROVISIONS 

1*-1 GENERAL. Unless otherwise specified herein, the contractor is responsible 
for the performance of all inspection requirements prior to submission for NASA 
Inspection and acceptance. Except as otherwise specified, the contractor may 
utilize his own facilities or any commercial laboratory acceptable to NASA. 
Inspection records of the examinations and tests shall be kept complete and 
available to NASA as specified in the contract or order. 

l*-l.l Acceptance Testa. These tests shall be accomplished on each module being 
mr Anceptance under the contract. Acceptance test data on each unit 
accepted must accompany shipment to the procuring activity. Acceptance teste shall 
be witnessed by the cognizant government inspector, a representative of the 
procuring activity or as the procuring activity may direct in the procurement order. 
These tests are detailed in paragraph l*-2. Failure of the module to comply with 
these requirements shall result in rejection of the item or lot of items. 
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li-l.l.l NASA Acceptance Inspection. The NASA acceptance inspection will be in 
accordance with FTM 1003123 for the Interface Module (A19-A39). 

U-1.2 Qualification and Requalification Tests. Qualification and requalifioation 

tests shall be at a NASA-designated activity in accordance with NASA Document 
NPC 200-2, Quality Program Provisions far Space System Contractors, and such other 
documents as may be provided, these tests, as outlined In paragraphU-3, shall be 
conducted after the award of the contraqt to determine that the product will meet 
all specified requirements. 

Failure of the Module to comply with these requirements shall result 
in the rejection of the lot or the cessation of production, as determined by the 
procuring activity. 

U-2* ACCEPTANCE TESTS 

U-2.1 Test Conditions. Unless otherwise specified herein, the module shall be 
subjected to tests under the following ambient conditions < 

Temperature 25 ± 10°C 

Relative Humidity Not more than 90 % 

Barometric Pressure 28 to 32 in. Hg 

U-2.2 TESTS . The module shall be tested for the requirements as described in 
seotions 3-3.1 and 3-3.2. 

U-2.3 Visual and Mechanical Inspection. A comprehensive inspection shall be 

made of the module to determine the extent of compliance with the requirements of 
this specification and the applicable NASA drawing 1003123 and shall at least include 
determination of tha following: 

1. Sise, dimension, weight, appearance, and markings 

2. Finish, coatings, construction, markings, as applicable 

3. Welding, soldering, and terminals, as applicable 
U. Workmanship and. cleanup 
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l*-3 QUALIFICATION AMD REQUAIZFICATION TEST. Qualification and Requalification 
testa nay be performed individually or when the module ia assembled as part of 
the Apollo Outdance Computer Subsystem. The tests shall be in accordance with the 
applicable paragraphs of specification MD-1002037 as directed by the procuring 
activity. 

£• PREPARATION FOR DELIVER! 

$-1 GENERAL. Unless otherwise specified by the procuring activity or the 
applicable detail specification, the assemblies shall be preserved, packaged, 
packed, and marked in accordance with Specification ND-100221U. 

6 . NOTES 

6-1 INTENDED USE. The Interface Module is intended for use in the APOLLO 
Guidance Computer. 

NOTICE* When NASA drawings, specifications, or other data are used for any 
purpose other than in connection with a definitely related NASA procurement 
operation, the National Aeronautics and Space Administration thereby incurs no 
responsibility nor any obligation whatsoeverj and the fact that NASA may have 
formulated, furnished, or in any way supplied the said drawings, specifications, 
or other data is not to be regarded by implication or otherwise as in any manner 
licensing the holder or any other person or corporation, or conveying any rights 
or permission to manufacture, use, or sell any patented invention that may in wy 
way be related thereto. 
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NOTES 

l INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2. ALL CONNECTIONS TO BE MADE BY WELDING PER N0I002 005 
3 O WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

4. • BLACK DOT INDICATES LEAD TO BE CUT FOR SECONO LEVEL WIRING 

5. DASHED LINES INDICATES FIRST LEVEL WIRING AND SOL© LINE INDICATES 
SECOND LEVEL WIRING 

6. STAKE ALL COMPONENTS PER NO1002009 
T. K INDICATES CATHODE SIDE OF DIODE 

8- F T DENOTES FEED THRU 
9. Am DENOTES AS REOUIRED 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

S O WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
4. • BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

3. DASHED LINES INDICATES FIRST LEVEL WIRING AND SOLID LINE INDICATES 
SECOND LEVEL WIRING 

6. STAKE ALL COMPONENTS PER NDI002009 

7. K INDICATES CATHODE SIDE OF DIOOE 
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NOTES 

1. INTERPRET ORAWINC IN ACCORDANCE WITH STANDARDS PRECRIBEO BY MK.-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI00200S . 

S. MARK .093 HIGH WHITE PER NDI0020I9 LOCATE AS SHOWN 

4. MARK 25 0 HIGH WHITE PER NDI0020I9 LOCATE AS SHOWN 

5. INSERT FINO NO.9 IN KEYING HOLES MARKED A,B D E T U V X AND BONO PER ND1002004 

6. INDICATED AREAS TO BE FREE OF ENCAPSULATION COMPOUND 

7. ENCAPULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) 

6. BOND FIND NCX2 TO FIND NOW PER ND 1002004 
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NOTES 

I INTERPRET ORAWINO in ACCORDANCE WITH S T *HOARDS PRECRIBEO BY Mt-0-70327 
2. all connections to be made by WELDING PER ND1002005 . 

J. MARK 093 HIGH WHITE PER NDI0020I9 LOCATE AS SHOWN 

4, MARK 230 HIGH WHITE PER NDI0020I9 LOCATE AS SHOWN 

5. INSERT FINO NO.9 IN KEYING HOLCS MARKED A,B D E T U V X AND BONO PER NDI002004 

* 6- APPLY FINO NO. 10 TO INTERFACE PRIOR TO ASSEMBLY - 

7. ENCAPULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY 
B. BONO FINO N02 TO FIND NQ»I PER NO 1002004 
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I INTERPRET ORAWINC IN ACCORDANCE WITH STANOAROS PRECRlBEO 8V Ml-0-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER ND1002005 \ 

J. MARK .093 HI6H WHITE PER N0I0020I9 AND N0I002I22 TYPE II CLASS I LOCATE. AS SHOWN * 

4. MARK 230 HIGH WHITE PER N0I0O20I9 ANO N0I002I22 TYPE H CLASS I LOCATE AS SHOWN 

5. FILL KEYING HOLES MARKEO A, B. 0, E,T, U,l**USING THERMALLY CONOUCTIVE EPOXY RESIN PE* NDKXBA3 

6. APPLY FINO NO. 10 TO INTERFACE PRIOR T 0 ASSEMBLY 

7. ENCAPULATE MODULE PEP NO1002002 (BLACK POLYURETHANE FOAM) INOlCATEO AREA ONLY 
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I INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRECRlBEO BY ME.-D"70327 V 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NO1002005 

3. MARK .093 HIGH WHITE PER NDI0020I9 ANO NDI002I22 TYPE n CLASS I LOCATE. AS SHOWN * i 

4. MARK 250 HIGH WHITE PER N0I0020I9 ANO N0I002I22 TYPE H CLASS I LOCATE AS SHOWN 

5. FILL KEYING HOLES MARKEO A, 8, 0, E,T, U,VpTUSING THERMALLY CONOUCTIVE EPOXY RLSW PER NOlCKKlW 

6. APPLY FINO NO. tO TO INTERFACE PRiOR TO ASSEMBLY - 

7. ENCAPULATE MODULE PEP NDI002002 (BLACK POLYURETHANE FOAM)INOlCATED AREA ONLY 

8. BONO FINO NC|2 TO FIND NOuL USING FIND NO. 13 --- - 

5. AR DENOTES AS REQUIRED 
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I INTERPRET DRAWING IN ACCORDANCE WITH STANOARDS PRECRIBED BY MI.-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NOI002005 . 

3 . MARK .093 HIGH WHITE PEP NDI0020I9 LOCATE AS SHOWN 

4. MARK .230 HIGH WHITE PER N0I0020I9 LOCATE AS SHOWN 

5. INSERT FIND NO. 9 IN KEYING HOLES MARKED A.BDETUVX AND BONO PEP NDI002004 

6. INDICATED AREAS TO BE FREE OF ENCAPSULATION COMPOUND 

7. ENCAPULATE MODULE PER ND1002002 (BLACK POLYURETHANE FOAM) 
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3-3.1 Functional Requirements . The module shall meet the following 

requirements under the conditions as specified below. 

3-3.1*1 Static Test. The resistance between pin 138 and pins 131, 137, 

B, C, D, B, 7, and G shall be 2000 + 200 ohms. 


3-3.1.2 Input Requirements 


a) 13 + 1 VDC shall be applied to pin 1* 

b) Pins 138 and l4l shall be ground 

c) The input pulse shall have the following 
characteristics. See Figure 1. 

Input level (low) 

Input level (high) 

Rise Time (Tr) 

Fall Time (Tf) 

Pulse Width (PW) 

Period (T) 

3-3.1.3 Output Termination. Pins 131, 137, B, C, D, E, 7, and 0 shall 
be individually terminated to ground with 150 + 15 ohm resistors. 


0.8 ♦ 0.17 
2.4o“V 0.24? 
HMT 0 T 2 usee 
IWT 0.2 usee 
5.0 ♦ 0.5 usee 
12.OT ¥ 1,2 usee 


3-3*1.4 Output Pulse. The output pulse shall have the following 
characteristics. See Figure 1. 


Output level (low) 
Output level (high) 
Tl 


HMT 0.107 
HMT 2.0V below B+ 
HMT 0.2 usee 
HMT 0,5 usee 


3-3.1.4.1 With the input pulse described in 3-3.1.2 (c) applied consecutively 
to pins 133 and 134, the output pulse described in 3-3 *1*4 shall be monitored 
consecutively at pins 131 and 137. 

3-3.1.4.2 With 13.00 + O.65 VDC applied consecutively to pins H, J, 139, 2, 

K and L and the input pulse described in 3-3.1.2 (c) applied to pin A, the 
output pulse described in 3-3* 1.4 shall be monitored consecutively at pins 
B, C, D, E, 7, and G. 
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3-3.2 EnviroiBBental Requirements . The nodule shall be operated in 

accordance with the requirements specified in sections 3-3*1*1 thru 3-3.1«U 
when the ambient temperatures are 0° ♦ 2°C and 65° ♦ 2 C. Operation of the 
Rope Strand Select Nodule under the temperature extremes specified herein 
is for rerification of good workmanship. Only intermittent test results, 
shorts, or open circuits shall indicate a malfunction within the module. 

3 - 3.3 Service Life. The module design is intended to meet the following 

requirements. 

3 - 3 . 3 .1 Operating Life. The module is intended to meet performance 

specifications for at least 2000 hours of operation, excluding the contractor•• 
test time of the complete unit. 

3-3.3.2 Shelf Life. The module is intended to have a shelf life of at least 

3 years, without operation, at ambient room temperature after f in a l acceptance at 
the contractor's plant when packaged in accordance with ND 100221iu 

3-3.il Design Characteristics 

3 - 3 .I 1 .I Interchangeability. Unless otherwise specified, the module shall be 

physically functionally interchangeable without selection or fitting. 

3-3 .U. 2 Reliability. The module shall be capable of meeting a maximum failure 

rate of 6.07 failures per million hours at a 90 percent confidence level. 

iu QUALITY ASSURANCE PROVISIONS 

li-l GENERAL. Unless otherwise specified herein, the contractor is 

responsible for the performance of all inspection requirements prior to sub¬ 
mission far NASA inspection and acceptance. Except as otherwise specified, the 
contractor may utilize his own facilities or any commercial laboratory acceptable 
to NASA. Inspection records of the examinations and tests shall be kept complete 
and available to NASA as specified in the contract or order. 

li-l.l Acceptance Tests . These tests shall be accomplished on each module 

being submitted for acceptance under the contract. Acceptance test data on each 
unit accepted must accompany shipment to the procuring activity. Acceptance tests 
shall be witnessed by the cognizant government inspector, a representative of the 
procuring activity, or as the procuring activity nay direct in the procurement 
order. These tests are detailed in paragraph U-2. Failure of the module to 
comply with these requirements shall result in rejection of the item or lot of 
items. 
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I.WTERPRET DRAWING M ACCORDANCE WIN STANDARDS PRESCRIBED BY MIL-0-70327 
2>LL WELDED CONNECTIONS TO BE MADE PER NO 1002005 
3.WIRE PER ND 1002120 

4JU.L SOLDERING CONNECTIONS TO BE MADE PER MIL-5-68 Ff USM6 SOLDER PER Q 0-5-571, %r\ 60 
5.B0MD FIND NO* 10 TO FIND NO.I AND BOND FINON<XS ANO N0.7 TO FINO NO.3 PER ND 1002004 
6*STAKE FIND NOJI ANO FIND NO. 12 INTO FINO N0.3 AND STAKE FIND NG.9 TO FINO N0.4 PER ND 1002005 
7. INSERT FIND NO. 5 TO KEY HOLES LOCATED IN FIND NQ»I IN ACCORDANCE WITH CHART A BOND PER ND 1002004 
•.WHITE DOT DENOTES LEAD TO BE CUT FOR FIRST LEVEL WIRM6 

9. BLACK ODT DENOTES LEAD TO BE CUT FOR SECOND LEVEL WHIMS 

10. K DENOTES CATHODE SKC OF DIODE 

11. AR DENOTES AS REQUIRED 

12. INDICATED AREAS TO BE FREE OF ENCAPSULATM6 COMPOUND 

13. ENCAPSULATE MODULE PER NO 1002002 (BLACK POLYURETHANE FOAM) 

14. MARK .093 HIGH WHITE PER HO 1002019 

15. MARK.250 HIGH WHITE PER ND 1002019 

(«.MARK APPROPRIATE MODULE NUMBER IN ACCORDANCE YWTM CHART PER NOTE IS 

I7L SELECT FIND NO. 12 NOTED ’(A)" ANO V, EXAMPLE <A)-CR6 ANO (M-CRS, PER - 

THE ELECTRICAL REQUIREMENTS: AT A FOWARO CURRENT OF 1.8 mv ±295,TIC 

THE VOLTAGE DROP ACROSS BOTH DIOOES SHALL BE WITHIN 3.0 mv OF EACH 

OTHER,ASSEMBLE THESE PAIRS A5*A"AN0 W B"OF THE SAME SYMBOL NUMBCT -- 
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SEE SHEET 3 


•-.085 MAX \ 
ALL COMPONENTS 


DETAIL A 

SCALE K>/l 


-<B)-CRI24 REE-. 


1. MTERPRET DRAWTM6 M ACCORDANCE WITH STANDARDS PRESCRIBED W MIL-0-70327 

2. ALL WELDED CONNECTIONS TO BE MADE PER NO 1002006 

3. WIRE PER ND IOC 120 

4. ALL S0LDERIN6 CONNECTIONS TO K MADE PER MR.-9-6S72 USINS SOLDER PER Q0-S-57I, Sn 60 

5. BOND FIND NO.IO TO FIND NO.I AND BONO FInDNO^S ANO NQ.7 TO FINO NO.3 PER NO 1002004 
6.STAKE FINDNO.il ANO FINO NO. 12 INTO FINO N0.3 AND STAKE FIND NQ.9TOFINO NO.4 PER ND 1002009 
7.INSERT FW0N0.8 TO KEY HOLES LOCATED IN FIND NO.I IN ACCORDANCE WITH CHART & BOND PER NO 1002004 
8*WHITE OOT DENOTES LEAO TO BE CUT FOR FIRST LEVEL WIRIN6 

9. BLACK OOT DENOTES LEAO TC BE CUT FOR SECONO LEVEL WIRIN6 

10. K DENOTES CATHODE SttE OF DIODE 
IbAR DENOTES AS REQUIRED 

12. INDICATED AREAS TO BE FREE OF ENCAPSULATE COMPOUND 

13. ENCAPSULATE MODULE PER NO 1002002 (BLACK POLYURETHANE FOAM) 

14. MARK .093 HIGH WHITE PER ND 1002019 
t9.MARK.250 HIGH WHITE PER ND 1002019 

15. MARK APPROPRIATE MOOULE NUMBER IN ACCORDANCE WITH CHART PER NOTE IB 

17. SELECT FIND NO. 12 NOTED * CA)" AND ' V B*, EXAMPLE <A> - CR6 AND CBJ-CP6. PER 
THE ELECTRICAL REQUIREMENTS: AT A FOWARD CURRENT OF 1.8 mv ± 29t,THC 
J THE VOLTAGE DROP ACROSS BOTH DIOOES SHALL BE WITHIN 3.0 mv OF EACH 
" OTHER.ASSEMBLE THESE PAIRS AS*A' AND'B" OF THE SAME SYMBOL NUMBER 
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NOTES : 

1. MTERPRET DRAWM6 M ACCORDANCE HH STANDARDS PRESCRIBED BY MN.-O-70327 

2. ALL WELDED CONNECTIONS TO BE MADE PER NO 1002005 

3. WIRE PER NO 1002120 

4»ALL S0LDERIN6 CONNECTIONS TO BE MADE PER MIL'S"6872 USM6 SOLDER PER QQ-S-971, %t\ 60 
5.B0ND FIND NO.IO TO FIND NO.I AND BOND FINDNOtS AND N(X7 TO FINO NQ.3 PER ND 1002004 
6.STAKE FIND NO. 9 TO FIND NO.4 PER ND 1002009 

7.INSERT FIND NO.B IN KEY HOLES LOCATED IN FINO NG.I INDICATED CHARTS BONO PER ND 1002004 

8. WHITE DOT DENOTES LEAD TO BE CUT FOR FIRST LEVEL WIRM6 

9. BLACK DOT DENOTES LEAD TO BE CUT FOR SECONO LEVEL WIRING 
K>. K DENOTES CATHODE 9I0C OF DIODE 

IUAR DENOTES AS REQUIRED 

12. INDICATED AREAS TO BE FREE OF ENCAPSULATE COMPOUND 

IS.E NCAPSULATE MODULE PER NO 1002002 (BLACK POLYURETHANE FOAM) 

14. MARK.093 HI6H WHITE PER NO 1002019 
19-MARK .290 HIGH WHITE PER NO 1002019 

15. MA3K APPROPRIATE MOOULE NUMBER IN ACCORDANCE WITH CHART PER NOTE IS 

17. SELECT FINO NO. 12 NOTED (A) ANO B~, EXAMPLE <A)-CR6 AND (B>-CR6, PER 
THE ELECTRICAL REQUIREMENTS: AT A FOWARO CURRENT OF 1.8 mv ± 295,THE 

THE VOLTAGE DROP ACROSS BOTH DIODES SHALL BE WITHIN 3.0 mv OF EACH . 

OTHER,ASSEMBLE THESE PAIRS AS*A* AND"B* OF THE SAMIE SYMBOL NUMBER ' “ 
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NOTES J 

I. MTERPRET DR4WM6 M ACCORDANCE WITH STANDARDS PRESCRIBED «V MR.-D-703I7 
2^LL WELDED CONNECTIONS TO BE MADE PER NO 1002005 

StWIRE PER ND 1002120 

4JU.I S0L0ERIN6 CONNECTIONS TO K MADE PER MH.-S-6B72 USM6 SOLDER PER QQ-S-5TI, S* 60 
S.BOND FIND N0.I0 TO FIND NO.I ANO BOND F*D NQ.5 ANO N0.7 TO FIND NCL3 PER NO 1002004 
6.STAKE FIND NO. S TO FIND NO.4 PER NO 1002009 

J. FILL KEYING HOLES AS INDICATED IN CHART WITH THERMALLY CONDUCTIVE EPOXY RESIN MDtOOZILT 
8.WHITE DOT DENOTES LEAD TO RE CUT FOR FIRST LEVEL WMNNS 

9*BLACK DOT DENOTES LEAD TO BE CUT FOR SECOND LEVEL VNRM* 

IO.K DENOTES CATHODE MOC Of DK>0€ 

I WAR DENOTES AS REQUIRED 

12. INDICATED AREAS TO BE FREE OF ENCAPSULATES COMPOUND 

13. ENCAPSULATE MODULE PER NO 1002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY 

14. MARK.093 WON WHITE PEN ND 1002019 
l9a«ARK.250 HMM WHITE PER NO 1002019 

IB.MARK APPROPRIATE MOOULE NUMBER IN ACCORDANCE WITH CHART PER NOTE If 

- IT. SELECT FIND MO-12 NOTED *CA)"ANO"t', EXAMPLE CM-CR6 AND (B)*CR€, PER 
THE ELECTRICAL REQUIREMENTS; AT A FOWARO CURRENT OF 1.8 rr»v ±2*>,THE 
THE VOLTAGE DROP ACROSS BOTH DIOOES SHALL BE WITHIN 3.0 mv OF EACH ~ 

-OTHER,ASSEMBLE THESE PAIRS AS"V ANCTS" OF THE SAME SYMBOL NUMBER 
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UWTCRPRCT DRAWW6 M ACCORDANCE WITH STAN0AR0G PRESCWREO BY MIL-D-70327 
2^LLL WELDED CONNECTIONS TO BE MADE PER I® 100200# 

3.WME PER NO 1002120 

4^LL SOLDERING CONNECTIONS TO BE MAOE PER MIL-S-B87* USING SOLDER PER GG-G-571, $n GO 
9.B0ND FIND NO. 10 TO FIND NO.I AND BOND FMDNQ,# ANO *0.7 TO FIND NO»S PER NO 1002004 
6.STAKE FIND MO. 9 TQ FIND NO.4. PER NO 1002009 . 

7.FILL KEYING HOLES AS INDICATED IN CHART WITH THERMALLY CONDUCTIVE EPOXY RESUL *01062189 
B.WHITE DOT DENOTES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
S.BLACK DOT DENOTES LEAD TO BE CUT FOR SECOND LEVEL WBUNB 
10.K DENOTES CATHODE S»E OF DIODE 
U.AR DENOTES AS REQUIRED 

12. IN DC ATE D AREAS TO BE FREE OF ENCAPSULATES COMPOUND 

13. EMCAPSW.ATt MOOW.E PER NO 1002002 (.CACA POITURETMAME fOAIt) IMOtCATEO AMA ONLY 

14. MARK .093 HIGH WHITE PER NO 1002019 * 

»oMARR .290 HIGH WHITE PER NO 1002019 

It. MARK APPROPRIATE MODULE NUMBER IN ACCORDANCE WITH CHART PER NOTE If__ & 

‘ ' 17. SELECT FINO NO. 12 NOTED •(A)* AND'G*, EXAMPLE W-CR6 AND CW-CRG, PERI 
•“ THE ELECTRICAL REQUIREMENTS: AT A FOWARO CURRENT OF 1.8 mv ±2Pt,THE | 

THE VOLTAGE DROP ACROSS BOTH DIOOES SHALL BE WITHIN 3.0 mv OF EACH - | 

-OTHER,ASSEMBLE THESE PAIRS AS*A‘ ANO"B* OF THE SAME SYMBOL NUMBER — 
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SHEET 1 OF THIS DRAWING 
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IJNTERPRET DRAWM6 M ACCORDANCE WITH STANDARDS PRESCRIBED ■* MIL-0-70327 ■ 

2.ALL WELDED CONNECTIONS TO BE MADE PER NO 1002005 j 

5. WIRE PER ND 1002120 1 

4JkLL S0L0ERIN6 CONNECTIONS TO K MADE PER MIL-S-6572 USM6 SOLDER PER QQ-S-971, %n 60 { 
9.B0N0 FIND NO.IO TO FIND NO.I AND BONDFtNDNQ,5ANO NQ.7 TO FINO NQ.3 PER NO 1002004 | 

6. B0N0 FIND NO. 9 TO FIND NO.4 PER NO 1002004 

7. FILL KEYING HOLES AS INDICATED IN CHART WITH THERMALLY CONDUCTIVE EPOXY RESIN MOIO02I8S 
S.WHITE DOT DENOTES LEAD TO BE CUT FOR FIRST LEVEL WIRIN6 

9. BLACK DOT DENOTES LEAD TO BE CUT FOR SECONO LEVEL WIRIM6 

10. K DENOTES CATHODE 3K>£ Of DIODE 

11. AR DENOTES AS REQUIRED 

12. INDICATED AREAS TO BE FREE OF ENCAPSULATE COMPOUND 

15. ENCAPSULATE MODULE PER ND 1002002 (BLACK POLYURETHANE FOAM) INOICATED AREA ONLY 
I4.MARK .093 HI6H WHITE PER NO 1002019 A N0I002I22, TYPE H, CLASS I 

INMARK .250 HIGH WHITE PER NO 1002019 A ND1002122, TYPED, CLASS I 

16. MARK APPROPRUTE MOOULE NUMBER IN ACCORDANCE WITH CHART PER NOTE If 

17. SELECT FINO NO. 12 NOTED *< A>" ANO "B*, EXAMPLE (AJ-CR6 AND CW-CR6, PER f 

THE ELECTRICAL REQUIREMENTS: AT A FOWARO CURRENT OF 1.8 m© ± 296,THE I 
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NOTES: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-7G32? 
2. ALL CONNECTIONS TO BE MADE BY WELDING PER NOKXttOOS 
SERIALIZE AND MARK .093 HIGH PER NO1002023 
MARK.250 HIGH WHITE PER NO 100200 

INSFRT FIND N0t9 IN KEYING HOLES MARKED A£,D,T,U,Y ANO BOND PER *> 1002004 
MOVED AREAS TO BE FREE OF ENCAPSULATION 
ENCAPSULATE MODULE PER NO 1002002 fcLACK POLYURETHANE R**0 
BONO FIND N0.2 TO FIND NO. I PER NO 1002004 
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NOTES: 

t. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-7032T | 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NOKXMCX* f 

SERIALIZE AND MARK .093 HIGH PER NO1002023 
MARK .250 HIGH WHITE PER NO 1002019 

n± KEYING HOLES NARKED A,C,0,T,U,Y WING TMERNALUT CONDUCTIVE EPOXY RESIN PER NDIOOttGS 
APPLY FIND NO 10 TO INTERFACE PRIOR TO A90ENGLY 

ENCAPSULATE MODULE PER NO 1002002 0LACK POLYURETHANE FOAfc0 INDICATED AREA ONLY ’ 

BONO fmo NO2 TO FtNO HU I PER NO 1002004 
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NOTES: 

l INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 j 
ALL CONNECTIONS TO BE MADE BY WELDING PER N0KD02005 
SERIALIZE A NO MARK .093 HIGH PER NO 1002023 
MARK.250 HIGH WHITE PER NO 1002019 

FILL KEYING HOLES MARKED A,C,D,T.U < Y OSINS THERMALLY CONDUCTIVE EPOXY RESIN PER N0IOO2IS3 
APPLY FIND NO 10 TO INTERFACE PRIOR TO ASSEMBLY 

ENCAPSULATE MODULE PER NO 1002002 fcLACK POLYURETHANE FOAI0 INDICATED AREA ONLY 
ROND FIND N02 TO FINO NOU PER ND 1002004 
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NOTES: 

1. INTERPRET DRAWING in ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NCM00200S 

3. SERIALIZE a no MARK .093 HIGH PER ND1002023 
A MARK .250 HIGH WHITE PER NO 100200 

5. FILL KEYING HOLES MARKED A,C,D,T,U,Y USING THERMALLY CONDUCTIVE EPOXY RESIN PER NDIOOtlOS 
6 APPLY FIND NO. K> TO INTERFACE PRIOR TO ASSEMOLY 

7. ENCAPSULATE MODULE PER NO 1002002 $LACK POLYURETHANE FOA*0 INDICATED AREA ONLY 
& BONO FIND NCL2 TO FINO NO. I PER NO 1002004 



SEE NOTE S 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BV MIL-D-TOJET 
ALL CONNECTIONS TO BE MADE BY WELDING PER NDI00200S 
SERIALIZE A NO MARK .093 HK*H PER NO1002083 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70J27 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDKX3200S 

3. SERIALIZE A NO MARK. 093 HIGH PER ND1002023 

4. MARK .250 HIGH WHITE PER NO 1002019 

S INSERT FIND NCX9 IN KEYING HOLES MARKED A.COJA* ANO BONO PER NO 1002004 

6. IDICATED AREAS TO BE FREE OF ENCAPSULATION 

7. ENCAPSULATE MODULE PER ND 1002002 $LACK POLYURETHANE FOAA0 
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1. SCOP* 

1*1 PURPOSE. Thin specification ertablishee the r e quir mM nt e for the 

proeonMlt of too Erasable Sense Amplifier Module hereafter o all e d nod u le. 

t. APPLICd®* DOCOOBnS 

*-i IPI1C TIV * ISSUES. The fdllovlng do co—a te of the loooo la effect 00 

the dote of Invitations for bids foes a port of this spocifioation to the extent 
specified herein. 

SPBCUIC&TIOES 

■ASA - 

ED-1002023 

ED-1002037 

■>-1002214 

re^wT pne 

■ASA - 

1003138 Mechanical Assembly for the Erasable Sense 

Amplifier Module 


Prooaduro for Serialisation of Ccnponente, 
Assemblies etc., for APOLLO Ouidanoo sad 
Irrigation Equipment 

APOLLO Airborne Ouidanoo and lavlgatloa 
Equipment, Environmental Qualifioation 
- Specif ioation for 

Ooneral Spooifieation for Preservation, 
Packaging, Packing and Container Marking 






APOLLO G & I Specification 

ps 1003138 

Date _ ' 


3 - 3 .1.1.8 The resistance between pin 4 (+) and the following pins shall be 
not less than 900 ohms. 

(.) 11 , 20 , 27, 56, 65, 72, «n4 81- 

M.l.1.9 With pin 85 connected to pin 87, the resistance between pin 
85 (-) and the following pine (+) shall be not lees than 10 aegohas. 
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3-3.1.1.10 The resistance between the following pins shall be nob leaa than 
10 megohms. 


<+) 

from pin 


(-) 

to pin 

57117 25 , 60 , 63 , 76,79 

22 , 25 , 60 , 63 , 76 , 79 

25 , 60 , 63 , 76 , 79 

60 , 63 , 76 , 79 

63 , 76 , 79 

76, 79 • - 

79 


3-3.1.2 Input Requirements: 

3 - 3 . 1 . 2.1 13.00 ♦ 0.13 V applied to pin 87 

3-3.1.2.2 13 £ 1.07 (Strobe signal) applied to pin 33 








3-3.1.2.3 

3-3.1.2.* 


3-3.1.3 

3-3.1.3-1 

3-3.1.3.2 

3-3.lA 
3-30..4.1 

3-3.U.2 

3-3.1A.3 
3-3 .l.k:k 
3-3.1.**.5 
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0 VDC applied to pin 05 

The differential ramp Input signal shall be as described In 
Figure 1 and shall be applied consecutively to the following 
pins: 

62 and 60 
6l and 63 
78 and T 6 * 

77 end 79 - 

Output Termination 

The following pins shall be terminated consecutively with 

the threshold detector described by Figure 2. 

2 , 13 , 18 , 29, 5*, 67, 70, 83 

The following pine (HIP output) shall be terminated consecutively 
with a 1200 + 12 ohm resistor to ground. 

k, 11 , 20 , 27 , 56 , 65 , 72 , si 

Output Requirements: 

The differential offset shall be HMT 250 MV and shall be 
measured at the YA terminals of the threshold detector far 
each sense amplifier section. 

The threshold voltage shall be 400 + 40 MV and shall be 
measured at the Vtt terminals of the detector circuit for 
each sense amplifier section. 

The output shall be RUT 0.1V from each sense amplifier 
section with the strobe pulse removed from pin 33. 

The output shall be HLT 1.5V from each sense amplifier 
section with the strobe pulse applied to pin 33* (See Figure 3*J 

The output shall be HLT O. 87 O V from sense amplifier 
section and shall be measured across the 1200 ohm resistor 
with the strobe pulse applied to pin 33* (See Figure 4.) 
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24 and 22 v 
23 and 25 
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NOTES** 

LINTERPRET 0RAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL‘D-70327 
2.STAKE FIND NO. 14 THRU 30 PER NDI002009 
1ALL CONNECTIONS TO BE MADE BY WELDING PER N0I002005 
4.0 WHITE DOT INDICATES LEAO TO BE CUT FOR FIRST LEVEL WIRING 
5.# BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
6.0ASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID.LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE ENO OF DIOOE 

8. FT DENOTES FEED THRU 

9. AR DENOTES AS REQUIRED 

10- MARK AND SERIALIZE.093 HIGH WHITE PER N0I002023 
II. MARK.2S0 HIGH WHITE PER NDI0020I9 

12.INSERT FIND N0.8 IN KEYING HOLES MARKED A£&F,T,W^XtY,AND BOND PER NDI002004 
13.INDICATE AREAS TO BE FREE OF ENCAPSULATION 

14. ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) 

15. ASSEMBLE FIND NO. 28 TO FIND NOI USING FIND N0.3I TO COMPLETELY 
FILL THE INTERFACES 

16. VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP_ 

PART TO BE SELECTED FROM CHART A 
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SECTION A-A 


NOTES: 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0'70327 
2.STAKE FIND NO. 14 THRU 30 PER NDI002009 

3ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005AND NDI002003 
4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID. LINES INDICATES 
, SECOND LEVEL WIRING 

7. K DENOTES CATHODE END OF DIODE 

8. FT DENOTES FEED THRU 

9. AR DENOTES AS REQUIRED 

10- MARK AND SERIALIZE .093 HIGH WHITE PER NO1002023 

II. MARK.250 HIGH WHITE PER NDI0020I9 

12.INSERT FIND N0.8 IN KEYING HOLES MARKED A££FJ,WWr,AND BOND PER NDI002004 

13. INDICATED AREAS TO BE FREE OF ENCAPSULATION 

14. ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) 

15. ASSEMBLE FIND NO.28 TO FIND NQ.I USING FIND N0.3I TO COMPLETELY 
FILL THE INTERFACES 

18.VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP_ 

PART TO BE SELECTED FROM CHART A 
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SECTION A-A 


UNTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2.STAKE FIND NO. 14 THRU 30 PER NDI002009 

3ALL CONNECTIONS TO BE MADE BY WELDING PER NDI00200SAND NDI002003 
4.0 WHITE OOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
5.# BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
G.DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID. LINES INDICATES 
SECOND LEVEL WIRING 
7. K DENOTES CATHOOE ENO OF DIOQE 
a FT DENOTES FEED THRU 
a AR DENOTES AS REQUIRED 

10. MARK ANO SERIALIZE.093 HI6H WHITE PER NDI002Q23 

11. MARK.250 HIGH WHITE PER NDI0020I9 

12.INSERT FIND N0i8 IN KEYING HOLES MARKEO A££F,T,WWY,AND BOND PER NOI002004 

MLENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY 

15. ASSEMBLE FIND NO. 20 TO FIND NQ.I USING FIND M0.3t TO COMPLETELY 
FILL THE INTERFACES 

16. VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP_ 

PART TO BE SELECTED FROM CHART A 

17 APPLY FIND NO. 31 TO INTERFACE PRIOR TO ASSEMBLY. 
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SECTION A-A 


N0TE LINTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2.STAKE FIND NO. 14 THRU 30 PER NDI002009 

3ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005AND NDI002003 
4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

5. # BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID. LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE END OF DIOQE 

8. FT DENOTES FEED THRU 

9. AR DENOTES AS REQUIRED 

10- MARK AND SERIALIZE.093 HI6H WHITE PER N0KX)2023 

II. MARK.250 HIGH WHITE PER NDI0020I9 _ 

, I2.FILL KEYING HOLES MARKED A^FJ^XJT USING THERMALLY CONOUCTIVE EPOXY RESIN 
PER NO 1002183^ 

* I4.ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY. 

15. ASSEMBLE FIND NO.20 TO FIND NO.I USING FIND N0.3L TO COMPLETELY 
FILL THE INTERFACES 

16. VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP- 

PART TO BE SELECTED FROM CHART A 

17 APPLY FIND NO. 31 TO INTERFACE PRIOR TO ASSEMBLY. 
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SECTION A-A 


NOTES: 

LINTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MILrO-70327 
2.STAKE FIND NO. 14 THRU 30 PER NDI002009 

3ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005AND NDI002003 
4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID. LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE ENO OF DIOQE 

8. FT DENOTES FEED THRU 

9. AR DENOTES AS REQUIRED 

10- MARK AND SERIALIZE.093 HI6H WHITE PER N0I002023 
II. MARK.250 HIGH WHITE PER NDI0020I9 
, 12.FILL KEYING HOLES MARKED USING THERMALLY CONOUCTIVE EPOXY RESIN 

PER NO 1002183 * 

I4.ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY 
S5. ASSEMBLE FIND NO.28 TO FIND NQ.I USING FIND N0.3I TO COMPLETELY 
FILL THE INTERFACES 

16.VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP_ 

PART TO BE SELECTED FROM CHART A 
17 APPLY FIND NO 31 TO INTERFACE PRIOR TO ASSEMBLY. 
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SECTION A-A 


NOTES' 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL‘D'70327 
2-STAKE FIND NO. 14 THRU 30 PER NDI002009 

SALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005AND NDI002003 
4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WLRING 

5. * BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLIO . LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE END OF DIODE 
a FT DENOTES FEED THRU 

9.AR DENOTES AS REQUIRED 

10- MARK AND SERIALIZE 093 HIGH WHITE PER NDI002023 

II. MARK.250 HiGH WHITE PER NDI0020I9 

I2.FILL KEYING HOLES MARKED AC^FljW^Y USING THERMALLY CONOUCTIVE EPOXY RESIN 
PER ND1002182 

14. ENCAPSULATE MOOULE PER NDI002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY. 

15. ASSEMBLE FIND NO.28 TO FIND NOtl USING FIND N0.3t TO COMPLETELY 
FILL THE INTERFACES 

16. VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP_ 

PART TO BE SELECTED FROM CHART A 

17 APPLY FIND NO 31 TO INTERFACE PRIOR TO ASSEMBLY. 
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NOTES: 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-070327 
2.STAKE FIND NO. 14 THRU 30 PER NDI002009 

3ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005AND NCH002003 
4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

5. # BLACK DOT INDICATES LEAD TO BE CUT FOR SECONO LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE END Of DIODE 

8. FT OENOTES FEED THRU 

9. AR DENOTES AS REQUIRED 

10- MARK AND SERIALIZE.093 HIGH WHITE PER NOI002Q23 

II. MARK.2S0 HIGH WHITE PER N0I0020I9 

. 12.FILL KEYING HOLES MARKED AjCjE^^^XjT USING THERMALLY CONOUCTIVE EPOXY RESIN 
PER ND1002183 

14. ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY. 

15. ASSEMBLE FIND NO.28 TO FIND NOI USING FIND N0.3I TO COMPLETELY 
FILL THE INTERFACES 

16. VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP_ 

PART TO BE SELECTED FROM CHART A 

17 APPLY FIND NO 31 TO INTERFACE PRIOR 70 ASSEMBLY. 
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detail B 



N0 INTERPRET ORAWING in ACCORDANCE WITH STANDARDS PRESCRIBED BY WL-D-70327 
2.STAKE FIND Na 14 THRU 30 PER NDI002009 

SALL CONNECTIONS TO BE MADE BY WELDING PER N0I002005AN0 N0I002003 
4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
S.# BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRIN6 
G.DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID LINES INDICATES 
SECOND LEVEL WIRING 
7 K DENOTES CATHODE END OF DlOOE 
8.FT DENOTES FEED THRU 

lO- MARK^^ HIGH ThiTE PER ND 10020 19 AND N0l6O2l22 TYPE H CLASS 2, SERIALIZE PER N0IOO2O2A 

11. MARK.250 HIGH WHITE PER NDI0020I9 ANO NDKJ02I22 TYPE It CLASS 2 

12. FILL KEYING HOLES MARKED AjCjE^TJWjXjf USING THERMALLY CONOUCTIVE EPOXY RESIN 


PER ND 1002183 

^ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY. 
15. ASSEMBLE FIND NO-28 TO FIND NOI USING FINO N0.3I TO COMPLETELY 


FILL THE INTERFACES 

ML VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP 
PART TO BE SELECTED FROM CHART A 
17 APPLY FIND NO. 31 TO INTERFACE PRION TO ASSEMBLY. 
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NOTES: 

(.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2.STAKE FIND NO. 14 THRU 30 PER NDI002009 

3kALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

5. # BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID. LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE END OF DIODE 

8. FT DENOTES FEED THRU 

9. AR DENOTES AS REQUIRED 

10- MARK AND SERIALIZE .093 HI6H WHITE PER NOI002023 
II. MARK.250 HIGH WHITE PER NDI0020I9 

12.INSERT FIND NO.a IN KEYING HOLES MARKED AjCjfc,F,T,W,X % Y,AND BONO PER NDI002004 
13.INDICATE AREAS TO BE FREE OF ENCAPSULATION 

14. ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) 

15. ASSEMBLE FIND NO. 28 TO FIND N<XI USING FIND N0.3I TO COMPLETELY 
FILL THE INTERFACES 

16. VALUE TO BE DETERMINED BY ELECTRICAL TEST PER ATP_ 

PART TO BE SELECTED FROM CHART A 
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APOLLO 0 fc ■ Specification 

PS 1003139 • 

Date_- — . 

If, In the opinion of the contractor, 1 “, t ^^«Tnroposal, 

3 . 3 .I.I miter networks . The value* of ■ Inductance neasure- 

the' filter networks snail he verified y e e lnterm i frequency of not le»» thm 
• ~nt?*hall he nade with an in.tr»~«t having an 

100 kilocycles. ^ ^T^rTthan 1 kilocycle, 
internal frequency of not nore tn»* 

- o 9 . o uh ff h*VL be measured 
(m) An inductance of b.2 + d un sou. 

between the following pins. 

IT to 18 
83 to 86 
123 to 126 

, ^ . a 9 x 2 uh he measured 

W ZJzT'X k oL + 10 * 1/2 »tt carhon resistor 
connected^hetveen Ihe following plne» 

14 to 20 

81 to 87 
121 to 127 

.0 ip n + 1 2 uf 1 he measured 
(c) A capacitance of lx.O + i.«s ™ 

' between the following pines 

14 to 20 
81 to 87 
121 to 12T 

ex. <; ft + O 6 uf mirutix he measured 

(d) A capacitance of 6.0 + O.o ux 

V between the following pins: 


l8 to 20 
81 to 83 
121 to 123 
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APOLLO 0 & * Specification 
PS 1003139 

Date — 


3-3.12 Z Inhibit Drivera. A supply volU«e“of 3^000^ 0.003 VDC 

applied to pine 44, 73, 86 , ^Pine 42,^ 91 *nd 127 shaU come ^® 4 

ahAil be applied to pins 81 and 121 . riua ' throuah a micrologic to 

sSKaSsrsEcS & -— 

(a) a^°coiSorSn3^to tlS 8 wavefom at 

pin 135 (B) as outlined in Figure 1. 


Level low (B) 
Level High (A) 
Rise time Ctr ) 
Fall time (tf) 
pulse Width (IW) 
Period (t) 

TEL 

TD2 


u logic output (pin A) 

0.8 + 0.1V 

2.40“*+ 0.24V 

HKT l 50 ns 

TM£ 100 ns 

2.00 + 0.08 us 

12.0 + 0.36 us 


output at pin B 
IMT 2.0 ma 6 

295 + 80 a at 25 ♦ 1 c 
300 + 90 ns 
HMT 300 ns 


ncr 100 ns 
HMT 100 ns 


Tuc. 

m , 1 O .rui 1 2 (a) using the input and output pin 
3-3.1.3 Repeat sections 3-3-1-2 and 3-3-1-2 W 

eomhinations listed below. 


. input (Pin A) 

(a) 13^ 

(b) 117 

(c) ll 6 

(d) 95 

(e) 9^ 

(f) 77 

(g) T 6 


Output (Pin B) 

136 

115 

ll 8 

93 

96 

75 

78 


\S/ |U 

no 000 + 0.013 VDC shall be applied to 
3 . 3 . 1 . 4 X-Y Drivers. A supply e of^ OOO + 0.003 VDC shall be applied to 

sr£* s as: ra 

S^-SS^ST2iSS2S 1 —“ - — 

<•> SSJfS■ST2-— 

at pin 29 (B) as outlined in Figure 1. 

r » « 


Level low (b) 
Level high (A) 
Rise time (tr) 
Pall time (tf) 
Pulse Width (PW) 
Period (t) 

TEL 


u logic output (pin a) 

0.8 + 0.1V 

2.40“*+ 0.24V 

JWT 1<50 ns 

H 4 T 100 ns 

2.00 + 0.08 us 

12 . 00 “*+ 0.36 us 


output at pin B 
HMT 2.0 ma o 

295 + 8 ma at 25 + 1 0 

300 + 90 ns 
Hd 300 ns 


HMT 100 ns 
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3 - 3 . 1.5 Repeat section 3-3.1.* and 3-3.1.* (a) using pin 05 for pin A and 
pin 04 for pin B. 

• 3-3,1 .6 Reset Drivers. A supply voltage of 13.000 + 0.013 VDC shall be applied 
to pins 17, 44, 73 and 106. A supply voltage of 3-000”+ 0.003 VDC shall be applied 
to pin 20. Pins l4 and 42 shall be connected to ground (0 VDC). An input voltage 
pulse, applied through a micrologic to pin 22 (A) as outlined in Figure 1, shall have 
the characteristics described belov and shall conform to the waveform of Figure 2A. 


(a) An output current pulse having the characteristics described 
belov a n* conforming to the waveform of Figure 2B s hall be 
observed at pin 03 (B) as outlined in Figure 1. 


Level low (B) 
Level high (A) 
Rise time Ctrl 
Fall time (tf ) 
Pulse Width (PW) 
Period (t) 

TD1 

TD2 


u logic output (pin A) output at pin B 

1MT 1.0V - 

2.40 + 0.24V 64.0 + 6.4 aa 

1MT lflb ns *00 +""80 ns 

HMT 100 ns ' IMP 150 ns 

4.00 + 0.08 us — 

12 . 00 ”+ 0.24 us — 

_” ft*T 100 ns 

_ IMP 100 ns 


3-3.1.7 ZED Gate Driver. A supply voltage of 13-000 + 0.013 VDC shall be 

applied to pins 17, 44, 73 and 106. A supply voltage of”3.000 + 0.003 VDC shall be 
applied to pin 20. Pins l4 and 42 shall be connected to ground (0 VDC). An input 
voltage pulse, applied through a micrologic to pin 34 (A) as outlined in Figure 1, 
shall have the characteristics described belov and shall conform to the waveform of 
Figure 3A. 


(a) An output voltage pulse having the characteristics described belov 
an* conforming to the waveform of Figure 3B shall be observed at 
pin 36 (C) as outlined in Figure 1. 


Level (B) 

Level (A) 

Rise time (tr) 
Fall time (tf ) 
Pulse Width (PW) 
Period (t) 

T ON 
T OFF 


u logic output (pin A) output at pin C 

0.8 + 0.1V 1MT 0.10V 

2.4o“+ 0.24V NLP 11.2V for B+ of 13-OV 

NMT 1(50 ns 

NMT 100 ns 

5.00 + 0.05 us — 

12.00 + 0.12 us 

_ *" IMP 500 ns 

_ IMP 2.0 ns 
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3-3.1.8 Ttop and Bottom Select Drivers. A supply voltage of 13 *000 + 0.013 VDC 
oVinii ^ applied to pin 11. Pin 42 shall he connected to ground (0 VDC). An Input 
voltage pulse applied through an interface current switch and a 10.0 + 1 * resistor, 
as outlined in Figure 4, to pin 10 shall have the characteristics described below 
and conform to the waveform of Figure 2A. 

(a) An output current pulse having the characteristics described 
below conforming to the waveform of Figure 2B shall be 
observed at pin 10 as outlined in Figure 4. 


Level low (B) 

Level high (A) 

Rise time (tr) 

Pulse Width (PW) 

Period (t) 

>3.1.9 Repeat Motions >3.1.8 and >3*1.8 (a) using pin 12 In place of pin ID. 


Interface Current Switch 
Output (pin IX)) 

JHT 3 . 6 V 
Open Circuit 

4.00 + 0.04 us 
12 . 00 “+ 0.12 us 


Select Drivers Output 
(pin 10 or pin 12 ) 

33 + 3-3 11 * 

RMT "150 ns 
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Input 

Voltage 

Pulse 


13.000 + 0.013 VDC 



FIGURE 4 
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•Eh« nodule design is intended to meet the following 


3-3 2 Environmental Requirements. The module shall he operated in accordance 
with the requirements specified in sections 3-3-1-1 thru 3-3-19 when the ambient 
temperatures are 0° + 2*0 and 65® + 2°C. Operation of the Erasable Driver Module under 
the temperature extremes specifled"herein is for verification of good workmanship. 

Only intermittent test results, shorts, or open circuits shall indicate a malfunction 
within the module. 

3-3.1 Service Life , 
requirements. 

3-3.3.1 Operating Life. Hie module is intended to meet performance specifi¬ 
cations for at least 2000 hours of operation, excluding the manufacturer's test 
time of the complete unit. 

3-3-3.2 Shelf life. Hie module is intended to have a shelf life of at least 
3 years, without operation, at ambient room temperature after final acceptance 
at the contractor plant when packaged in accordance with HD 1002214. 

3.3.4 Design Characteristics 

3-3. 4.1 inter changeability. Unless otherwise specified, the module shall be 
physically and functionally interchangeable without selection or fitting. 

3- 3.4.2 Reliability. The module shall be capable of meeting a maximum failure 

rate of 6.450 failures per million hours at a 90 percent confidence level. 

4. QUALITY ASSURANCE PROVISIONS 

4- 1 GENERAL. Unless otherwise specified herein, the contractor Is responsible 

for the performance of all inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the contractor may utilize 
his own facilities or any commercial laboratory acceptable to NASA. Inspection 
records of the examinations and tests shall be kept complete and available to NASA 

as specified in the contract or order. 

4-1.1 Acceptance Tests. These tests shall be accomplished on each module 
being submitted for acceptance under the co: tract. Acceptance test data on each 
unit accepted must accompany shipment to the procuring activity. Acceptance test 
data he witnessed by the cognizant government inspector, a representative of the 

procuring activity, or as the procuring activity may direct in the procurement order. 
These tests are detailed in paragraph 4-2. Failure of the module to comply with these 
requirements shall result in rejection of the item or lot of items. 

4-1.1.1 NASA Acceptance Inspection. The NASA acceptance inspection will be in 

accordance with FTM 1003139 for the Erasable Drivers Module. 

4-1.2 lflcatlficatlon and Requalification Tests . Salification and 

tftsts shall be at a NASA-designated activity in accordance with NASA 
, Document NPC 200-2, Quality Program Provisions for Space System Cont ractors, and such 
other documents as may be provided. These tests, as outlined in paragraph 4-3, shall be 
conducted after the award of the contract to determine that the product will meet all 
specified requirements. 
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Failure of the Module to comply with these requirements shall result in 
the rejection of the lot or the cessation of production, as determined by the 
procuring activity. 

4-2 ACCEPTANCE TESTS 

U-2.1 Test Conditions. Unless otherwise specified herein, the module shall 
he subjected to tests under the following ambient conditions: 

Temperature 25 + 10°C 

Relative Humidity Hot”more than 90 % 

Barometric Pressure 28 to 32 in. Hg 

4-2 2 TESTS. The module he tested for the requirements as described 

in sections 3-3.1 and 3-3*2. 

4-2.3 Visual and Mechanical Inspection. A comprehensive inspection shall be 
of the module to determine the extent of compliance with the requirements of 
this specification and the applicable HASA drawing #1003139 and shall at least 
determination of the following: 

1. Size, dimension, weigxt, appearance, and markings 

2. Finish, coatings, construction, markings, as applicable 

’ 3 . Welding, soldering, and terminals, as applicable 

4. Wbrkmanship and cleanup 

4.3 QUAT-TWICATIOH AND KEQUALIFICATION TEST . Qualification and 

tests mav be performed individually or when the module is assembled 
as part of the Apollo Guidance Computer Subsystem. The tests shall be in accordance 
with the applicable paragraphs of specification HD-1002037 es directed by the 
purchaser. 

5. FREPARATIOH FOR DELIVHIY 

5- 1. GENERAL. Unless otherwise specified by the purchaser or the applicable 

specification, the assemblies s h a ll be preserved, packaged, packed, and 
! marked in accordance with Specification HD-1002214. 

6 . HOTES 

6- 1 i pi 'M iamian USE. The Erasable Drivers Module Is intended for use in the 

APOLLO Guidance Computer. 

HOTICE: When HASA drawings, specifications, or other data are used for any purpose 
other than in connection with a definitely related HASA procurement operation, the 
Rational Aeronautics Space Administration thereby incurs no responsibility nor 
any obligation whatsoever; and the fact that HASA may have formulated, furnished, or 
in any way supplied the said drawings, specifications, or other data is not to be 
regarded by implication or otherwise as in any manner licensing the holder or any 
other person or corporation, or conveying any rights or permission to manufacture, 
use, or sell any patented Invention that may in any way be related thereto. 





■HJC3W0 















































































































































































































































































































1003140 













































































































































■4RI 


,50 MIN TYP 


'» I 

ll ■ 

!> A 


Kum r 





»; 

P „ 1 ® b « '°!l 

mm ft ™ 


?SL Jl? 


IRf-8P5 

9 ^ 


IRf-0R6 

^ 7 . 





SECTION A-A 


i INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
|. ALL CONNECTIONS TO BE MADE BY WELDING PER NO 1002 005 

3. O WHITE Dor INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

4. -% BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

5. DASHED LINES INDICATES FIRST LEVEL WIRING AND SOLID LINE INDICATES SECONO LEVEL WRING 

(. STAKE ALL COMPONENTS PER ND 1002009 __ 

** INDICATES CATHODE SIDE OF DIODE 

t A/R DENOTES AS REQUIRED - Z __ “ 1 

9. FT DENOTES FEEDTHRU ' .' 1 

ta VALUE TO K DETERMINED BY ELECTRICAL TEST - _ - . 

. MLRH.RIS,**** JO BE SELECTED FROM CHART A - ~~---- 
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NOTES: 
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NOTES: 

1 INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

2 STAKE FIND NO. 9 THRU 28 PER NDI0Q200® 

3. ALL CONNECTIONS TO BE MADE BY WELDING PER N0I002005 
4 O WHITE DOT INDICATES LEAO TO BE CUT FOR FIRST LEVEL WIRING 
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$. DASHED UNES INDICATES FIRST LEVEL WIRING ANO SOLID LINES INDICATES 
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7. A DENOTES CATHOOE SIDE OF DIODE 
«. FT DENOTES FEED THRU 
9. AR DENOTES AS REQUIRED 

KX VALUES FOR RS,R9, RI2,RI€ TO BE DETERMINED AT ELECTRICAL TEST 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER ND1002005 

* O WHITE DOT INDICATES LEAD TO BE CUT TOR FIRST LEVEL WIRING 
4- • BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
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8. INDICATED AREAS TO BE FREE FROM ENCAPSULATION 
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10. AR DENOTES AS REQUIRED 

11. FT DENOTES FEED THRU 

12. STAKE ALL COMPONENTS, FIND NO. 5 AND FIND NQ48 PER NDI002009 
15. K INDICATES CATHODE END OF DIODE 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Mtl>D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NOIO02OO5 
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3-2.6 Workmanship* The fabrication and finish of the module, its assemblies, 
subassemblies, and parts shall be such as to produce a unit free from any defect 
that would affect proper functioning in service. 

3-3 PERFORMANCE AND PRODUCT CHARACTERISTICS. The following characteristics 

are stated to inform the vendor of specific characteristics and of the goals that 
were considered in the design. Inclusion of this information shall not be 
construed by the vendor as authorization to modify the design. 

If the design of any part is not completely specified by the contractual 
documents, the vendor may submit a suggested design document far approval which 
will support these requirements. ' 

If, in the opinion of the contractor, any design or testing shall impose 
undue time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 

Requests for changes to or deviations from this specification or applicable 
drawings, specifications, publications, materials, or processes specified herein 
shall be accompanied by written justification. 

3-3.1 Functional Requirements. The module shall meet the following 
requirements under the conditions as specified below. 

3-3.1.1 Normal 3 Volt Output. The module shall be connected to two powr: switch 
modules as described by Figure 1 and use a supply voltage of 27.5 ± 0.1 VDO. The 
3 volt output shall have a load current of 6.5 + 0.5 amperes. 


(a) The output voltage shall be 3*0 + 0.5 VDC. 

(b) With the variable dc source connected to pin 26 the output 
voltage shall be variable from 2.5 VDC to 3*5 VDC. 

(c) * With the sync pulse input removed the output waveform observed 

between pins 31 and 35 shall have the following parameters 
(see Figure 3). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


2U ± 2.UV 
3.1 ± 0.5 usee. 
28 ♦ 5 usee. 
NMT 0.1 usee. 
NKT 0.2 usee. 


3-3.1.2 Maximum 3 Volt Output. The module shall be connected to two power switch 
modules as described by Figure 1 and use a supply voltage of 22.0, ♦ 0.0, - 0.1 VDC. 
The 3 volt output shall have a load current of 13.0, + 0.8, • 0.0 amperes. 


(a) The output voltage shall be 3*0 + 0.5 VDC. 
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(b) With the sync pulse input removed the recovery time as described 
by Figure U shall be not more than 2.0 milliseconds, when the load 
current is switched tram 1.0, ♦ 0.0, - 0.1 amperes to 13.0, ♦ 0.8, 

- 0.0 amperes. 

(c) With the sync pulse input removed the response time as described 
by Figure 5 shall be not more than 2.0 milliseconds, when the load 
current is switched frcai 1.0, ♦ 0.0, - 0.1 amperes to 13.0, ♦ 0.8, 

- 0.0 amperes. 

(d) The output waveform observed between pins 31 and 35 shall have the 
following parameters (see Figure 3). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


19 ± 2V 

3.1 ± 0.5 nsec. 
19+2 usee. 
NMT 0.1 usee. 
HIT 0.2 usee. 


3-3.1.3 Minimum 3 Volt Output. The module shall be connected to two power switch 
modules as described by Figure 1 and use a supply voltage of 33.0, +0.1, - 0.0 VDC. 
The 3 volt output shall have a load current of 1.0, ♦ 0.0, - 0.1 amperes. 

(a) The output voltage shall be 3.0 + 0.5 VDC. 

(b) The voltage between pins 33 and 35 (0 VDC) shall be 10.0 ♦ 1.0 VDC. 

(c) With the sync input pulse removed the recovery time as described 
by Figure b shall be not more than 2.0 milliseconds, when the load 
current is switched from 1.0, ♦ 0.0, - 0.1 amperes to 13.0, ♦ 0.8, 

- 0.0 amperes. 

(d) With the sync input pulse removed the response time as described 
by Figure 5 shall be not more than 2.0 milliseconds, when the load 
current is switched from 1.0, ♦ 0.0, - 0.1 amperes to 13.0, ♦ 0.8, 

- 0.0 amperes. 

(e) The output waveform observed between pins 31 end 35 shall have the 
following parameters (see Figure 3). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


29 ± 3V 

1.7 ± 0.3 usee. 
19 ± 2 usee. 
NMT 0.1 usee. 
NMT 0.2 usee. 


3-3.l.U Normal 13 Volt Output. The module shall be connected to a power switch 

module as described by Figure 2 and use a supply voltage of 27.5 ±0.1 VDC. The 
13 volt output shall have a load current of 1.5 ♦ 0.1 amperes. 

(a) The output voltage shall be 13.0 ± 1.0 VDC. 

(b) With the variable dc source connected to pin 10, the output voltage 
shall be variable from 11.0 ± 0.2 VDC to 15.0 ± 0.2 VDC. 

(c) With the sync pulse input removed the output waveform observed 
between pins 5 and 1 shall have the following parameters (see Figure 
3). 
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NOTE: All resistors are J watt minimum. 

The modules shall be mounted on a plate having a mounting surface 
area greater than 80 square inches. 

3 VOLT POWER SUPPLY SYSTEM 
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Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


2h ± 2.1*V 
17+2 usee. 
30 + 5 usee. 
NMT 0.1 usee. 
NMT 0*2 usee. 


3-3.1.5 Maximum 13 Volt Output. The module shall be connected to a power switch 
module as described by Figure 2 and use a supply roltage of 22.0, ♦ 0.0, - 0.1 VDC. 
The 13 volt output shall have a load current of 3.0, +0.2, - 0.0 amperes. 


(a) The output voltage shall be 13.0 ♦ 1.0 VDC. 

(b) With the sync pulse input removed the recovery time as described 
by Figure b shall be not more than 2.0 milliseconds, when the load 
current is switched from 0.10, ♦ 0.00, - 0.01 amperes to 3.0, ♦ 0.2, 
• 0.0 amperes. 

(e) With the sync pulse input removed the response time as described 
by Figure 5 shall be not more than 2.0 milliseconds, when the load 
current is switched from 0.10, ♦ 0.00, - 0.01 amperes to 3.0, ♦ 0.2, 
- 0.0 amperes. 

(d) The output waveform observed between pins 5 and 1 shall have the 
following parameters (see Figure 3). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


19 i 2V 
13 ± 1.3 usee, 
19 ± 2 usee. 
NMT 0.1 usee. 
NMT 0.35 usee, 


3-3.1.6 Minimum 13 Volt Output. The module shall be connected to a power switch 
module as described by Figure 2 and use a supply voltage of 33.0, ♦ 0.1, - 0.0 VDC. 
The 13 volt output shall have a load current of 0.10, ♦ 0.00, - 0.01 amperes• 


(a) The output voltage shall be 13.0 ± 1.0 VDC. 

(b) The voltage between pins 3 and 1(0 VDC) shall be 10.0 + 1.0 VDC. 

(c) With the sync input pulne removed the recovery time as described 
by Figure U shall be not more than 2.0 milliseconds, when the load 
current is switched from 0.10, * 0.00, - 0.01 amperes to 3.0, ♦ 0.2, 

- 0.0 amperes. 

(d) With the sync input pulse removed the response time as described 
by Figure 5 shell be not more than 2.0 milliseconds, when the load 
current is switched from 0.10, ♦ 0.00, - 0.01 amperes to 3.0, ♦ 0.2, 

- 0.0 amperes. 

(e) The output waveform observed between pins 5 and 1 shall have the 
following parameters (see Figure 3). 


Amplitude (A) 
Pulse width (B) 
Period (C) 

Rise time (D) 
Fall time (E) 


29 ± 3V 

5.0 ♦ 0.5 usee. 
19 ± 2 usee. 
NMT 0.1 usee. 
NMT 0.35 usee. 
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NOTE: All resistors are J watt minimum. 

The modules shall be mounted on a plate having a mounting surface 
area greater than 00 square inches. 


13V POWER SUPPLY SYSTEM 
Figure 2 
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3-3.1.7 Power Supply Failure Detection. The following voltages shall be 
applied to the nodule an varied as specified below t 

(a) 27.5 ± 0.1 VDC across pins 24 and 16 (0 VDC) 

(b) 3.0 ♦ 0.1 VDC across pins 14 and 16 (0 VDC) 

(c) 13.0~± 0.1 VDC across pins 11 and 16 (0 VDC) 

3-3.1.7.1 With the conditions of a and c, and the 3.0 ♦ 0.1 VDC varied ± 10 percent, 
there shall be continuity between pins 18 and 23, and between pins 20 and 25. The 
voltage at pins 15, 17, and, 22 shall be not more than 2.0 VDC. 

3-3.1.7.2 With the conditions of a and b, and the 13.0 ± 0.1 VDC varied ♦ 15 percent, 
there shall be continuity between pins 18 and 23, and between pins 20 and 25. The 
voltage at pins 15, 17, and 22 shall be not wore than 2.0 VDC. 

3-3.1.7.3 With the conditions of a and c, and the 3.0 ± 0.1 VDC raised above 
3.75 VDC or lowered below 2.25 VDC, there shall be continuity between pins 19 and 
23, and between pins 20 and 21. The voltage at pin 17 shall be 18.0 £ 2.0 VDC and 
the voltage at pin 22 shall be 27.0 + 1.0 VDC* 

3-3.1.7.4 With the conditions of a and b, and the 13.0 £ 0.1 VDC raised above 
16.25 VDC or lowered below 9.75 VDC, there shall be continuity between pins 19 and 
23, and between pins 20 and 21. The voltage at pin 15 shall be 18.0 £ 2.0 VDC and 
the voltage at pin 22 shall be 27.0 £ 1.0 VDC* 

3-3.2 Environmental Requirements. The nodule shall be subjected to the 
following environments. 

3-3.2.1 Thermal. The nodule shall meet the requirements of sections 3-3.1.2 a, 

3-3.1.3 a, 3-3.1.5 «, and 3-3.1.6 a when the ambient temperatures are 14 £ 2 F 
and 135 £ 5°F. 

3 - 3.3 Service Life . The nodule design is intended to meet the following 
requirements. 

3 - 3 . 3.1 Operating Life. The nodule is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the manufacturer's test tine of 
the complete unit. 

3-3.3.2 Shelf Life. The nodule is intended to have a shelf life of at least 3 

years, without operation, at ambient room temperature after final acceptance at 
the vendor's plant when packaged in accordance with ND 1002214. 
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L INTERPRET DRAWING in ACCORDANCE WITH STANDARDS 
PRESCRIBED GY MH.-0-70S27 

2. STAKE FIND NOS. 6 THRU 8 PER NO1002009 

3. ALL CONNECTIONS TO BE MADE BY WELDING PER NO1002005 

4. O WHITE DOT INDICATES LEAD TO K CUT FOR FWST LEVEL WIRING 

5. • BLACK DOT INDICATES LEAD TO K CUT FOR SECOND LEVEL WIRING 

6. DASH LINES INOlCATE FIRST LEVEL WIRING AND SOLlO LINES 
INDICATE SECOND LEVEL WIRING 

7. K DENOTES CATHODE SIDE OF DIOOE 

8. AR DENOTES AS REQUIRED 

9. IDENTIFY WITH NASA DWG NO.PEI? NDI0020I9 

1C. WORKMANSHIP, FABRICATION, AND INSPECTION REQUIREMENTS PER NDI002069 
II. THE ORIGINAL CONFIGURATION IS IDENTIFIED BY THE DRAWING 
NUMBER AND A -000 SUFFIX 
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If. in the opinion of the contractor, any design or testing shall impose 
undue time delay or expense, he shall so state in detail in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 

Requests for changes to or deviations from this specification or applicable 
drawings, specifications, publications, materials, or processes specified herein shall 
be accompanied by written justification. 

3-3.1 Functional Requirements. With the nodule connected for and prior to 
operational electrical tests, verify that the module case is isolated from the return 
side of the power supply (0 VDC) by not less than 10 megohms. The operational electrical 
tests, sections 3-3.1.1 through 3-3.1.2 (d), shall be conducted with the module case 
connected to the return side of the power supply (0 VDC). The module shall meet the 
following requirements under the conditions as specified below. 

3-3.1.1 Cores !□. through K8 and K13 through K20. A supply voltage of 13.00 ± 0.10 

VDC shall be applied to pins 1*2 and 116. Pins 1*1* and 90 shall be connected to ground 
(0 VDC). The Reset pulse of Figure IB shall be applied to pins 70 and 18 (signal 
return) and to pins 71 and 130 (signal return). Resistive-Capacitive loads, as 
described in Figure 6, shall be connected between point A end pin U* (0 VDC) and between 
point C and pin 90 (0 VDC) as outlined in Figure 1*. 

(a) The output signal waveform observed between point A and pin 1*1* 

(0 VDC) shall have the characteristics of Figures 2 and 3 when the 
Set pulse of Figure 1A is applied to pin 1*9 and point B (signal 
return). 

(b) Repeat sections 3-3.1.1 snd 3-3.1.1 (a) for the pins designated 
point A and point B as outlined in Table I. 

(c) The output signal waveform observed between point C and pin 90 

(0 VDC) shall have the characteristics of Figures 2 and 3 when the 
Set pulse of Figure LA is applied to pin 97 and point D (signal 
return) • 

(d) Repeat sections 3-3.1.1 end 3-3.1.1 (c) for the pins designated 
point C and point D as outlined in Table II. 

3-3.1.2 Cores 19 through KL2 and K21 through K2l*. A supply voltage of 13.00 ± 0.10 
VDC shall be applied to points F and H. Points G and K shall be connected to ground 
(0 VDC). Points B through K are outlined in Figure 5. The Reset pulse of Figure IB 
shall be applied to pins 70 and 18 (signal return) and to pins 71 and 130 (signal return). 
Resistive-Capacitive loads as described in Figure 6 shall be connected between pin U* 
and point G (0 VDC) and between pin 138 and point K (0 VDC). 

(a) The output signal waveform observed between pin ll* and point F 

(signal return) shall have the characteristics of Figures 2 and 3 
when the Set pulse of Figure 1A is applied to pin 25 and point 0 
(0 VDC) 
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(b) Repeat sections 3-3.1.? and 3-3.1.? (a) for the pins designated 
point B, point F and point G as outlined in Table III. 

(o) The output signal waveform observed between pin 138 and point J 
(signal return) shall have the characteristics of Figures 2 and 3 
when the Set pulse of Figure 1A is applied to pin 123 and point K 
(signal return). 

(d) Repeat sections 3-3.1.2 and 3-3.1.2 (c) for the pins designated 
point H, point J and point K as ontlinsd in Table IV. 

3-3.2 Environmental Requirements . The nodule shall be operated in accordance with 
the requirements specified in sections 3-3.1.1 thru 3-3.1.2 (d) with the module case 
ungrounded when the atbient temperatures are 0° ♦ 2°C and 65° ♦ 2°C. Operation of the 
Current Switch Module under the temperature extremes specified herein is for verification 
of good wortananship. Only intermittent test results, shorts, or open circuits shall 
indicate a malfunction within the nodule. 

3-3,1 Service Life . The module design is Intended to meet the following 
requirements. 

3-3,3.1 Operating Life, The module is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the manufacturer's test time of the 
complete unit, 

3-3.3.2 Shelf Life. The module is intended to have a shelf life of at least 3 yesrs, 
without operation, at ambient room temperature after final acceptance at the 
contractor's plant when packaged in accordance with ND 1002211*. 

3-3.1* Design Characteristics 

3—3.1*.l Interchangeability. Unless otherwise specified, the module shall be 

physically and functionally interchangeabla without selection or fitting. 

3-3.1*.2 Reliability. The module shall be capable of meeting a maximw failure rate 
of 2.61* failures per million hours at a 90 percent confidence level. 
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DRAWINGS 

NASA - 

1003153 Current Snitch Module B8 Assembly 

PUBLICATIONS 

NASA - 

NPC 200-2 Quality Program Provisions for Space System 

Contractors 

FTM 1003153 Final Test Methods for the Current Snitch 

Module 

2.2 Conflicting Requirements* In the event of conflict between the 
requirements of the contract, this document, and the documents listed in this 
section, the requirements of the contract, this document and the documents listed 
in this section shall govern, in that order* 

3* REQUIREMENTS 

3-1 DESCRIPTION* The Current Snitch Module consists of twenty four selection 

snitches* Each selection snitch consists of a ferrite selection core nith four 
windings (20, 30, 30 and 50 turns) and two medium power transistors. 

3-2 GENERAL REQUIREMENTS 

3-2*1 Qualification Test . A representative sample of the module shall be 

manufactured using the methods and procedures proposed for the production lot* 
These shall be submitted to the NASA Inspector for qualification test at an 
activity designated in the contract or by the procuring activity* 

These qualification tests are conducted to determine whether or not the 
module is being produced in compliance with the requirements of the contract, 
specifications, and drawings* Failure of the module to meet these requirements 
may result in disqualification of the contractor as determined by NASA or the 
procuring activity* 
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If, in the opinion of the contractor, any design or testing shall impose 
undue time delay or expense, he shall so state in detail in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 

Requests far changes to or deviations tram this specification or 
applicable drawings, specifications, publications, materials, or processes specified 
herein shall be accompanied by written justification. 

3-3.1 Functional Requirements . The module shall meet the following requirements 
under the conditions as specified below. 

3-3.l.l Cores KL through K8 and K13 through K20. A supply voltage of 13.00 ± 0.10 
VDC shall be applied to pins U2 and 116. Pins hh and 90 shall be connected to 
ground (0 VDC). The Reset pulse of Figure IB shall be applied to pins 70 and 18 
(signal return) and to pins 71 and 130 (signal returr). Resistive-Capacitive loads, 
as described in Figure 6, shall be connected between point A and pin UU (0 VDC) and 
between point C and pin 90 (0 VDC) as outlined in Fj jure It. 

(a) The output signal waveform observed between point A and pin Ut (0 VDC) 
shall have the characteristics of Figures 2 and 3 when the Set pulse 
of Figure 1A is applied to pin U9 and point B (signal return). 

(b) Repeat sections 3-3.1.1 and 3-3.1.1 (a) for the pins designated 
point A and point B as outlined in Table I. 

(c) The output signal waveform observed between point C and pin 90 (0 VDC) 
shall have the characteristics of Figures 2 and 3 when the Set pulse 
of Figpre 1A is applied to pin 97 and point D (signal return). 

(d) Repeat sections 3-3.1.1 and 3-3.1.1 (c) for the pins designated 
point C and point D as outlined in Table II. 

3-3.1.2 Cores K 9 through K12 and K21 through K2lt. A supply voltage of 13.00 ± 0.10 
VDC shall be applied to points F and H. Points Q and K shall be connected to ground 
(0 VDC). Points E through K are outlined in Figure 5. The Reset pulse of Figure IB 
shall be applied to pins 70 and 18 (signal return) and to pins 71 and 130 (signal 
return). Resistive-Capacitive loads as described in Figure 6 shall be connected 
between pin lit and point G (0 VDC) and between pin 138 and point K (0 VDC). 

(a) The output signal waveform observed between pin lit and point F 
(signal return) shall have the characteristics of Figures 2 and 3 
when the Set pulse of Figure 1A is applied to pin 25 and point G (0 VDC). 
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(b) Repeat sections 3-3.1.2 and 3-3.1.2 (a) for the pins designated 
point E, point F and point G as outlined in Table III. 

(c) The output signal waveform observed between pin 138 and point J 
(signal return) shall have the character !3 of Figures 2 and 3 
when the Set pulse of Figure IA is applieu to pin 123 and point K 
(signal return). 

(d) Repeat sections 3-3.1.2 and 3-3.1.? (c) for the pins designated 
point H, point J and point K as outlined in Table IV. 

3-3*2 Environmental Requirements. The module shall be operated in accordance 
with the requirements specified in sections 3-3.1.1 thru 3-3.1.2 (d) when the 
ambient temperatures are 0° ♦ 2°C and 65° ♦ 2°C. Operation of the Current Switch 
Module under the -temperature extremes specified herein is for verification of good 
workmanship. Only intermittent test results, shorts, or open circuits shall 
indicate a malfunction within the module. 

3-3.1 Service Life . The module design is intended to meet the following 
requirements. 

3-3.3.1 Operating Life. The module is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the manufacturer's test time of 
the complete unit. 

3-3.3.2 Shelf Life. The module is intended to have a shelf life of at least 
3 years, without operation, at ambient room temperature after final acceptance at 
the contractor's plant when packaged in accordance with ND 1002211*. 

3-3.U Design Characteristics 


3-3.1i.l Interchangeability. Unless otherwise specified, the module shall be 
physically and functionally interchangeable without selection or fitting. 

3-3 .U.2 Reliability. The module shall be capable of meeting a maximum failure 

rate of 2.61* failures per million hours at a 90 percent confidence level. 
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Amplitude (Al) 
Amplitude (A 2) 
Amplitude (A3) 
Pulse Width (PW1) 
Pulse Width (PW2) 
Rise Time (Trl&2) 
Fall .Time (Tfl8t2) 


NLT 12 .h VDC 
6.5 ± 0.65 VDC 
NMT 0.6 VDC 
3.20 to U .60 usee. 
3.20 to 1.2 PW1 usee 
0.10 usee. max. 

0.U0 usee. max. * 


Pulse widths to be measured at 50% points. 

Rise times to be measured between 10% and 90% points. 
Fall times to be measured between 10% and 90% points. 


Figure 2 







Fig. 3 Current Switch Output Waveforms 
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k QUALITY ASSURANCE PROVISIONS 

li-l GENERAL. Unless otherwise specified herein, the contractor is responsible 

for the performance of all inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the contractor may utilize 
his own facilities or any ccmmercial laboratory acceptable to NASA. Inspection 
records of the examinations and tests shall be kept complete and available to NASA 
as specified in the contract or order. 

U-l.l Acceptance Tests . These tests shall be accomplished on each module 
being submitted for acceptance under the contract. Acceptance test data on each 
unit accepted must accompany shipment to the procuring activity. Acceptance test 
data shall be witnessed by the cognizant government inspector, a representative of 
the procuring activity, or as the procuring activity may direct in the procurement 
order. These tests are detailed in paragraph l*-2. Failure of the module to comply 
with these requirements shall result in rejection of the item or lot of items. 

li-l. 1.1 NASA Acceptance Inspection. The NASA acceptance inspection will be in 

accordance with FTM 1003153 for the Current Switch Module. 

li-l.2 Qualification atk! Requalification Tests . Qualification and Requalification 

tests shall be at a NASA-designated activity in accordance with NASA Document 
NPC 200-2, Quality Program Provisions for Space System Contractors , and such other 
documents as may be provided. These tests, as outlined in paragraph U—3, shall be 
conducted after the award of the contract to determine that the product will meet all 
specified requirements. 

Failure of the Module to comply with these requirements shall result in 
the rejection of the lot or the cessation of production, as determined by the * 
procuring activity. 

li-2 ACCEPTANCE TESTS 

li-2.1 Test Conditions . Unless otherwise specified herein, the module shall be 
subjected \o tests under the following ambient conditionss 

Temperature 25 ± 10°C 

Relative Humidity Not more than 90% 

Barometric Pressure 28 to 32 in. Hg 
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J. INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS \LLJ V > 

PRESCRIBED BY MIL-D-70327 /-~~n 

ft. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 VjLyS. 

A MARK .Ofi/ltO HIGH WHITE PER N0I0020I9 AND NDI002I22 TYPE H 
- CLASS 2,USING MARKING INK 1006271SERIALIZE PER NDI002023 1 ~ 

ft.MARK ,2«/.2fe HIGH WHITE PM NDI0020I9 ft, NCl002l22 TYPE XL CLASS 2, 

USING MARKING INK 1006271-t 

§ FILL KEYIN6 HOLES MARKED A F G WHY USfNGWNERMAELf CONOUCViyE 
EPOXY RESIN PER NO002183 EXCEPT 00 MOT EVACUATE AFTER FILLING 
• fc APPLY PINO NttlO to INTERFACE PRIOR to ASSEMBLY ■■■•'. • * 

♦ « ?. ENCAPSULATE MOOULE per NOI002002CBLACK POLYUftETNM* FO«ft . 

INDICATED AREA ONLY 

t BONO FNB HQ 2 TO FINO NO f USING FINOmrS 

ft.SEAL IRSUi-ATOftS ANO TERMINALS TQ^iEADER-PER N0I0Q2004 IYPE « . 

" t)-AR DENOTES AS REQUIRED 

ft. WORrtMANSnlP. FABRICATION ANO INSPECTION REQUIREMENTS PER. N0I002069, * 
EXCEPT TWIST WIRES XO^MALCQ TERMINALS WHERE REQUIRED . - 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

3. SERIALIZE AND MARK .093 HIGH WHITE PER NDIC02023 

4. MARK .250 HIGH WHITE PER NDI0020I9 

5. INSERT FIND NO. 9 IN KEYING BOLES MARKED A,F.G,W,X,Y AND BOND PER NDI002004 
,6. INDICATED AREAS TO BE FREE OF ENCAPSULATION 
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APOLU) G & H Specification 
ps 1003154 

Date_ 


3-3.1.2 


Input Requirements 

(a) 13.OO + O.13 V applied to pin 87 

0>) 13 ♦ 1.0 V (strobe signal) applied to pin 33 

(c) 0 VDC applied to pin 86 

(d) The differential ramp input signal shall be as described in 
Figure 1 and shall be applied consecutively to the following pins 


4 and 6 
9 and 11 
20 and 22 
27 and 25 


58 and 60 
63 and 65 
74 and 76 
8l and 79 


3-3.1-.3 Output Termination. The following pins shall be terminated 
consecutively with the threshold detector described by Figure 3. 

13, 2, 29, 18, 67, 54,83, 70 

3-3.1.4 Output Requirements. 

(a) The differential offset shall be NMT 250 MV and shall be 
measured at the V A terminals of the threshold detector 
for each sense amplifier section. 

(b) The threshold voltage shall be 400 + 40 MV and shall be 
measured at the Vt terminals of the”detector circuit for 
each sense amplifier section. 

(c) The output shall be RMT 0.1V from each sense amplifier 
section with the strobe pulse removed from pin 33. 

(d) The output shall be NLT 1.5V from each sense amplifier 

section with the strobe pulse applied to pin 33. (See Figure 2.) 







APOLLO G & N Specification 

ps 1003154 

Date 


Environmental Requirements 


(a) The module shall be tested thru a temperature range of 0°C to 
80°C at 10°C intervals. A stabilization period of 15 minutes 
shall be allowed at each temperature. 


(b) Threshold voltage (Vt) and differential offset (VA) measure- 
ments shall be performed at each 10Pc interval. V A m^ure- 
ments shall be NMT 250 MV. Vt measurements shall b* 400 
100 MV. 


(c) The strobe tests of paragraph 3-3.1.4 (c) and (d) shall be 
performed at the temperature extremes of 0 2 and o0 C. 



-50 ♦ 5 mv 

Differential Ramp Input 
Figure 1 



Sense Amplifier Output 
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1. INTERPRET drawing in accordance with standards prescribed 

BY MIL-D-70327 

2. MATERIAL: AL ALY S052 H32 SHEET QQ-A-318 
REMOVE BURRS , <0 BREAK SHARP EDGES 

FINISH! ANODIZE PkR MIL-A-8625 TYPE I (CHROMIC ACTDj DYED 
MEDIUM GRAY PER FED STD TT-C- 595, COLOR CHIP NO^ 3G21I 
$. -FART DESIGN CONTROLLED NAA WH MH01-0I002-HS 
6. MARK AS SHOWN, BLACK PER<MG 1002019 
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MOTES.“ . 

|. INTERPRET DRAWING IN ACCORDANCE WITH STANOAPOS PRESCRIBED BY MIL-0-70327 
2. REMOVE BURRS AND BREAK SHARP EDGES .005 -£*5 
5. UNLESS OTHERWISE SPECiriED FINISH I 

4. THESE SURFACES TO BE PL A T ED. REMOVEANOOIZED FINISH.COPPER PLATE PER MIL-C-T455D,“ 
CLASS 2, THEN ELECTROLESS NICKEL PLATE PER MIL-C-26074A,CLASS I.ALL DIMENSIONS TO, 

1 AND FINISHES OF, PLATED SURFACES APPLY AFTER PLATIN6.FINISH MACH IN IN6 AFTER PLATING 

- 1 IS PERMISSIBLE AS L0N6 AS MINIMUM SPECIFIEO THICKNESS OF NICKFL PLATE REMAINS 

-5 FINISH -SEE NOTE 4 FOR PLATED AREAS. ALL NON PLATED SURFACES TO BE ANODIZED PER 

^ * MIL-M-3IFI,TYPE 31.REMOVE ALL DOWEL PINS ANO PLUG ALL OQWCL HOLES ANO THREADED 
INSERT HOLES BEFORE ANODIZING 
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2.AR DENOTES AS REQUIRED 
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L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-T032T 
2. AR DENOTES AS REQUIRED 

3+ SOLDER PER MIL-S-6872 USING SOLDER PER QQ-571 S»60 
A, WIREWRAP PER ND1002031 AND PER 1006152 
5. WIREWRAP PEP NOI002031 ANOPER 1006157 



MIN OF 2 TURNS 



AR 1006732-2 _ 

AR 1006732-1 _ 

AR 1006776-21 _ 

AR QQ-W-343 TYPES 

6 1003 195_ 

2 1003194 _ 

2 1003193 _ 

2 1003192 _ 

~T~ 1003191 _ 

4 1003190 _ 

I 1003137_ 


WIRE,ELEC INS _ 

WIRE.ELEC INS _ 

INSULATION SLEEVING.ELECTRICAL 
WIRE. 22 GAGECOATEDySOFT 
BUS, STRIP ASSEMBLY 
BUS. STRIP ASSEMBLY 

BUS, STRIP ASSEMBLY - _ 

BUS, STRIP ASSEMBLY 

BUS, STRIP ASSEMBLY _ 

BUS' STRIP ASSEMBLY _ 

TRAY A SUBASSEMBLY.RIGHT HAN& 


DETAIL D 

SCALE 10/1 


DETAIL C 

SCALE 10/1 


UNLESS OTHERWISE SRECinCO 
- DIMENSIONS ANC IN INCHES 
TOLERANCES ON 


•NNTNUMCNTATION LAS 

SUS_____^^_SSSS£L»— 
flWN TSL DATE «***•» 


UST Of MATERIALS 

MANNED SPACECRAFT CENTER 

HOU STON. TEXAS _ 

TRAY A 

WIRED ASSEMBLY 
RIGHT HAND 

COOE SENT NO . I SITE I ' NASA DRAWING NO 

E 1003IG4 


APPLICATION 


|SCALE |/| |WT 




































mi 




1006082 

SCHEMATIC 

REF 

AR 

1006757-11 

WIRE.ELEC 

10 

6 

1004117 

PLUG.KEYING 

9 

? 

'1008145 

PIN. SPRING 

8 

4 

1004 206 

WASHER.THRUST 

7 

? 

1004205 

SCREW. EJECTION 

6 

2 

1004207 

DRIVE CYLINDER 

5 

4 

1000093-2 

SCREW. BUTTON HEAD 

4 

1 

1003112 

COVER 

3 

1 

1003173 

DfclvfcR SERVICE MODULE SUB ASSY 

2 

I 

1003128 

HEADER HOUSING ASSY 

1 

QTY 

MRT OR 

NOMENCLATURE OR 

AND 

Rcgo 

BCN1WM6 NO. 

DESCRIPTION 

L . .—- 

NO. 


.... 


UNLESS OTHERWISE SPECIPKO 

-BTf- 

N—TWUMKIITATION LAB 

t MANNED SPACECRAFT CENTER 



TOLERANCES ON 

TRACTIONS —CMAU ANSLES 

___ 


rnnrrri f /i ^*i*t n>i‘ 

DRIVER SERVICE MODULE B7 
ASSEMBLY 






MATERML 






—At WUCMM “ “ .. 

NASA APPROW* 4JQ 

CODE m*T NO. 

ME naba onamrrb no. 

j 1003165 

ASSY 

USED ON 


APPLICATION 

SCALE 4/1 

WT 1 SHEET | Of 1 


1003165 


































































































UNTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2.ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
1 SERIALIZE AND MARK.093 HIGH WHITE PER N0I002023 
A. MARK .250 HIGH WHITE PER NOI0020I9 

3.INSERT FIND N0.9 IN KEYING HOLES MARKED A,0,E,F,T,U t V,W AND BOND PER NDI002004 

6.INDICATED AREAS TO BE FREE OF ENCAPSULATION 

7.ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) 

&BOND FIND NO. 2 TO FINO NO.I PER NO1002004 
91 AR DENOTES AS REQUIRED 
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I.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY NIL-D- 70327 
2.ALL CONNECTIONS TO BE MADE BY WELDING PER NDI00200S 
i SERIALIZE AND MARK .093 HIGH WHITE PER NDI002023 
A. MARK .250 HIGH WHITE PER NDI0020I9 

(.INSERT FIND N0.9 IN KEYING HOLES MARKED A,OtE,F,T,«.V,W ANO BONO PER NDI002004 

E 

7 . ENCAPSULATE MODULE PER NW002002 (BLACK POLYURETHANE FOAM) IN INDICATED AREA ONLY 
&BOND FlNO NO. 2 TO FIND NO.I PER NDI002004 
9. A R DENOTES AS REQUIRED - 
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VIEW FOR KEY LOCATION 

SEE NOTES 
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I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

i SERIALIZE ANO MARK .093 HIGH WHITE PER NDI002023 f 

A MARK ?SO HIGH WHITT PER NDI0020I9 AND ND 1002122 TYPE 2 CLASS I 
5.fill KEYING HOLES MARKED A^EfJ^W USING THERMALLY CONDUCTIVE EPOXY RES* PER ND1002183 
& APPLY FINO Nail TO INTERFACE PRIOR TO ASSEMBLY 

7.ENCAPSULATE MODULE PER N0I002OO2 (BLACK POLYURETHANE POAM) IN INDICATED AREA ONLY 
& BOND FIND NO. 2 TO FIND NO.I PER NDI002004 
9. AR DENOTES AS REQUIRED 

tao WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

II, • BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANOARDS PRESCRIBED BY MN.-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
1 SERIALIZE AND MARK .093 HIGH WHITE PER NDI002023 

4. MARK .250 HIGH WHITE PER NDI0020I9 AND ND 1002122 ‘TYPE 2 CLASS I 

5. FILL KEYING HOLES MARKED Ap£f ( T,U,V,W USING THERMALLY CONDUCTIVE EPOXY RESIN PER ND1002183 
& APPLY FIND NQII TO INTERFACE PRIOR TO ASSEMBLY 

7.ENCAPSULATE MODULE PER NOI002002 (BLACK POLYURETHANE FOAM)IN INDICATED AREA ONLY 
&BOND Find NO. 2 TO FIND NO.I USIN6 FIND Nai4 
9.AR DENOTES AS REOUIRED 

lao WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
It. • BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
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MOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDAROS PRESCRIBED BY MIL-0-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER N0I00200S 
1 SERIALIZE AND MARK .093 HIGH WHITE PER NDI002023 

4 . MARK .250 HIGH WHITE PER NDI0020I9 AND NO 1002122 TYPE 2 CLASS I 

5. PILL KEYING HOLES MARKED A^EfT^W USING THERMALLY CONOUCTIVE EPOKV RESM PER NO 1002183 
& APPLY FINO Nail TO INTERFACE PRIOR TO ASSEMBLY 

7.ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHAIC FOAM)IN INDICATED AREA ONLY 
•u»ND FIND NO. 2 TO FIND NO.I USING FINO Na 14 
9l AR DENOTES AS REQUIRED 

KXO WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
U§ BLACK DOT IMOCATES LEAD TO BE CUT FOR SECONO LEVEL WIRING 
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NOTES 

I.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER N0I00200S 

S SERIALIZE AND MARK.093 HIGH WHITE PER NDI002023 

A. MARK .250 HIGH WHITE PER NDI0020I9 AND ND1002122 TYPE 2 CLASS I 

5.FXI KEYING HOLES MARKED ApjEfJ.U^W USING THERMALLY CONOUCTIVE EPOXY RESIN PER ND 1002185 

ft APPLY FIND NQII TO INTERFACE PRIOR TO ASSEMBLY 

7. ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) IN INDICATED AREA ONLY 
ftBONO Find NO. 2 to find NO.I USING FINO NO. 14 
SL AR DENOTES AS REQUIRED 

•ao WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
1 L • BLACK DOT INDICATES LEAD TO BE CUT FOR SECONO LEVEL WIRING 









\ - 


ho —n _ tr“rr ~°~t 


£>to7 

®\~L 






1003165 


♦VO CTO Cra 







f-:". 





•' ‘.: v •<- 
- ‘ ’• .■*•:. 




» * * . * - 

’ j 


:-r 

. -=• • ’ 


- 7 


,,f - '4. J 

- «• . J' ^ 

'• .V! 


















































































































































































































©I®,© 









































■l/gi-.pw;,■V*.y*L ' . , 4* 4^ ' L P .JP R »ftWH»» PWJKRI. W Win i Wii^'.*, ^ ! 1 . #WA4M‘*4L. g > ^awt j fWPg! 




STOSJ 


®mm 


*© JS) JS> J© «£> -j® 


aw^ 4mW 6WV 



ei4\l ^ 





NOTES _ 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BV N*L-0-70327 

2. ALL CONNECTIONS TO BE WADE BY WELDING PER * r 02005 

1 mark .093HIGH WHITE PER HOI0020I9 AND NOlO( 22 TYPED CLASS 2, SERIALIZE PER NDI00Z023 . 
A. MARK .250 HIGH WHITE PER NDI0020I9 AND NOK) 02122 TYPED CLASS I 
5. PILL HEY MG MOLES MARKED A^f ( TjU,VJR USING THERMALLY CONOUCTWE EPONY RESIN PW ND1002185 
& APPLY FIND NQII TO INTERFACE PRIOR TO ASSEMBLY 

/.ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM)IN INMCATB) AREA ONLY 
8 BONO FlNO NO. 2 TO FINO NO.I USIN6 FMO WXM 

9L AR DENOTES AS REQUIRED _ 

lao WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRINB 
ILB BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRINS 
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1. INTERPRET DRAWING IN ACCORDANCE WITH ST A NO ARDS PRESCRIBED BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER ND1002005 
1 SERIALIZE AND MARK.093 HIGH WHITE PER N0I002023 

4. MARK .250 HIGH WHITE PER NDI0020I9 

5.INSERT FIND N0.9 IN KEYING HOLES MARKED A,0,E,F,T,U,V,W ANO BOND PER NDI002004 

6.1 NO 1C AT ED AREAS TO BE FREE OF ENCAPSULATION 

7 . ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURTHANE FOAM) 

& BOND FIND NO. 2 TO FIND N0.1 PER NDI002004 
$1 AR DENOTES AS REQUIRED 
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3-3.I Functional Requirements , The nodule shall meet the following 

requirements under the conditions as specified below. 

3-3.1.1 The resistance between the following pin combinations shall be not 

more than 0.5 ohms. 

(a) Between pin 59 and pins 60, 6l, 62, 63, 64, 65, 66 

(b) Between pin 8l and pins 82, 83, 84, 85, 86 

(c) Between pin 69 and pins 70, 71, 72, 73 , 74 

(d) Between pin 51 and pins 52, 53 , 54, 49, 50 

(e) Between pin 87 and pins 89, 8l 

(f) Between pin 75 and pin 77 

(g) Between pin 44 and pin 46 

(h) Between pin 59 and pins 69, 51 

3-3.1.2 lbe resistance between the following pin combinations shall be 

2000 + 100 ohms. 

116 and 115 
34 and 33 
36 and 33 


3-3.1.3 The capacitance between the following pin combinations shall be 
as specified below: , 

pins 53 and 44 27.2 + 2.7 microfarads 

pins 8l and 77 27.2 7 2.7 microfarads 

Pins 69 and 8l 40.8 7 4.1 microfarads 

3-3.1.4 The Inductance between the following pin combinations sha ll be 

not less than 50 microhenries. 

87 and 81 59 and 69 * 59 and 51 

3 - 3 .1.5 M7CIMP Circuit. With a resistive load of 230 + 2.3 ohms, rated at 
0.5 watts, connected between pins 37 and 44 and 13.0 + 0.1 VDC applied between 
pins 39 and 44 (0 VDC), the voltage at pin 37 shall be 2.3 + 0.2 VDC. 

3-3.1.5.1 With 3.0 + 0.1 VDC applied between pins 35 and 44 (0 VDC) the 
voltage at pin 37 shall be not more than 0.25 VDC. 

3-3 .1.5.2 With the voltage at pin 35 adjusted so the voltage at pin 37 
is 550 + 2 millivolts, the voltage at pin 35 shall be not more than 2.50V. 


30 and 29 
28 and 31 
32 and 33 
114 and 113 
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3-3.i # 5.3 With the voltage at pin 35 adjusted so the voltage at pin 37 i® 

825 + 2 millivolts, the voltage at pin 35 shall he not less than 1.9°V. 

3-3.1.6 Interface Current Switch, Circuits 40251 thru 40274. The current 

switches (40251 thru 40274) shall be connected as shown in Figure 1. Figure 2A 
and 2B illustrates the input and output waveforms and characteristics. The 
equivalent pin combinations far pins A (output) and pins B(input) are listed in 
Figure 1 and they shall be used conjunctively. 



FIGURE #1 
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3-3.2 Environmental Requirements , the module shall be operated in 
accordance with the requirements specified in sections 3“3«1»1 thru 3“3*1*6 when 
the ambient temperatures are 0° + 2°C and 65°C + 2°C. Operation of the Driver 
Service Module under the temperature extremes specified herein is for 
verification of good workmanship. Only intermittent test results, shorts, oar 
open circuits shall indicate a malfunction within the module. 

3 - 3.3 Service Life . The module design is intended to meet the following 
requirements. 

3-3.3.1 Operating Life. The module is intended to meet performance 
specifications for at least 2000 hours of operation, excluding the contractor's 
test time of the complete unit. 

3-3.3*2 Shelf Life. Die module is intended to have a shelf life of at least 3 
years, without operation, at ambient room temperature after final acceptance at 
the contractor's plant when packaged in accordance with HD 1002214. 

3-3.4 Design Characteristics 

3-3.4.1 Interchangeability. Unless otherwise specified, the module shall be 
physically and functionally interchangeable without selection or fitting. 

3- 3.4.2 Reliability. The module shall be capable of meeting a maximum failure 
rate of 4.83 failures per million hours at a 90 percent confidence level. 

4. QUALITY ASSURANCE HtOVISIGNS 

4- 1 GENERAL. Unless otherwise specified herein, the contractor is responsi¬ 

ble for the performance of all inspection requirements prior to submission far RASA 
inspection and acceptance. Except as otherwise specified, the contractor may utilise 
his own facilities or any commercial laboratory acceptable to NASA. Inspection 
records of the examinations and tests shall be kept complete and available to NASA 

as specified in the contract or order. 

4-1.1 Acceptance Tests . These tests shall be accomplished on each module 
being submitted for acceptance under the contract. Acceptance test data on each 
unit accepted must accompany shipment to the procuring activity. Acceptance tests 
shall be witnessed by the cognizant government inspector, a representative of the 
procuring activity, or as the procuring activity may direct in the procurement order. 
These tests are detailed in paragraph 4-2. Failure of the module to comply with these 
requirements shall result in rejection of the item or lot of items. 
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notes: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

3. SERIALIZE AND MARK .093 HIGH WHITE PER NOI002023 

4 . MARK .250 HIGH WHITE PER NDI0020I9 

5. ENCAPSULATE MOOULE PER NDI002002 BLACK POLYURETHANE FOAM IN LOCATED AREAS ONLY 

6. BOND FIND NO. 2,3,5,10 TO FIND NO. I PER NO 1002004 

7. BOND FIND NQ4 TO FIND NOS. I AND 10 PER NO 1002004 

8. INSERT FIND Nail IN KEYING HOLES MARKED A,EjG,HMWX,Y AND BOND PER NDI002004 
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1. interpret drawing in accordance with standards prescribed ar »nl-d-tom7 

2. ALL CONNECTIONS 10 BE MADE BY WELDING PER NDI002005 

3. SERIALIZE AND MARK .093 HIGH WHITE PER NO1002023 

4 . MARK .250 HIGH WHITE PER NO1002019 

1 ENCAPSULATE MOOULE PER N0I002002 BLACK POLYURETHANE FOAM M POCATED AREAS ONLY 
& BOND FMD NO. 2,3,5. TO FIND NaI PER NO>002004 

I BOND FINO NQ4 TO FIND NOS. I AND 7 PER NO 1002004 * 


8. F*_L »€WNC HOLES MARKED W,X,Y USING THERMALLY CONDUCING EP04Y RESIN PGR K> 1002163 

Si BOND FMD NQ.6 10 FMO fwtB Afk) FM) NCL» PGR NO 1002004 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-7032 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

3l SERIALIZE AND MARK .093 HIGH WHITE PER NDI002023 AND NDI002I22 TYPE U CU 

4. MARK .250 HIGH WHITE PER NDI0020I9 ANO ND1002122 TYPE tl CLASS I 

5. ENCAPSULATE MODULE PER NO1002002 BLACK POLYURETHANE FOAM IN INDICATE! 

6. BOND FIND NO. 2,3,5 TO FIND NOil PER ND 1002004 

7. BOND FIND NQ4 TO FIND NOS. I AND 7 PER ND 1002004 

a FLL ICYMC HOLES MARKED A 1 E,G,H 1 M,W,X,Y USWG THERMALLY CONDUCTIVE EPOXY R 
a BONO FIND N0.6 TO FWD Nsa 8 AND FBD NOll PER ND 002004 








































3inaow 31V9 QNvyis 























































































c 


x 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

3. SERIALIZE AND MARK .093 HIGH WHITE PER NDI002023 AND NDI002I22 TYPE II CLASSI 

4. MARK .250 HIGH WHITE PER NO1002019 A NO NDI002I22 TYPE 0 CLASS I 

5l ENCAPSULATE MOOULE PER NO1002002 BLACK POLYURETHANE FOAM IN INOKATEO AREAS ONLY 
B BOND FIND NO. 2,3,5 TO FIND NO. I PER NO1002004 
7. BOND FIND NQ4 TO FIND NOS. I ANO 7 PER NO 1002004 

& FLL l€YMC HOLES MARKED A££,Hgj,W,X,Y US#IG THERMALLY CONDUCTIVE EPOXY RESIN PER *© D02I83 
9 l BOND FINO NU.6 TO FWD NO.8 AND F*C NO. I PER ND 002004 

















































I JIM. 


mtm 


*v. • 



m ■ . 


®®U’ 



(D©< 


|£Q 31M0M 31V9 QNVbllS- 



MAAKING VIEW 
SCALE i/I 



Z9I200I 


■* A REVISED PF« TQRR ft/ft 

~B~ 1C VIS ED PER TORR Oq? ■ 
C_ RE VISED PEW TORR QS KX 
7? D REVISED PER TDRR o<j46 
& REVISED PER TDRR 
*■ DR CMR 


DRR Qt/7>* J+ 


rr REVISED PER TORR 07*70 fjT H. 
| F DR CHK ^yW^_HMC 








(\°£f\ v \ /'w°ri 



0\©,®® 








■s!75 MAX. 2 PLACES 


I 1003206 

1 004282 

2 Q0454C-3 

2 M5fc€33-AQ<5 

AR 1 006757-1 

~2~ 1004579-1 
2 IQ0AS46-I 


100316A 11003166 


-- j WiW 


‘ strano gate MOOULE SUB-AS* 
‘ BLOCK, SPACER __ 

‘ washer, flat _ ... 

' RING, RETARWC, EXTERNALS 
‘ WIRE,ELECTRICAL -QlO XX)20 

" SCREW,JACKING _ 

Twasher.flat 


“ bmCK SEALER ___ 

" STRANO GATE BLOCK SPACER SUB-ASSY 
~ STRANO GATE MOOULE SUB-ASSY b - 
~ STRAND GATE MOOULE SUB-ASSY A ^ 

" STRAND GATE MODULE SUB-ASSY l 
~ STRAND GATE MOOULE SUB-ASSY 2 

“ STRANO GATE MOOULE SUB-ASSY I- 

" HEADER HOUSING ASSY_ 


MANNED SPACECRAFT CENTER 

HOWT O* T vm 

STRAND GATE 
MODULE ASSY B3T 


b 1003167 






























notes: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 9f MBrD*f0327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER ND1002005 

3. SERIALIZE AND MARK .093 HIGH WHITE PER NBI002023 AND N0IOO2I22 TYPE1I CLASS I 
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& BONO FND NO. 2,3,5 TO FIND NO. I PER NO1002004 
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PBOCURKWIT SPECIFICATE* 
IDR 

LOOIC MODULI ASSEMBLIES 


1. SOOPE 

1-1 PURPOSE* This specification establishes the requirements for the 

procurement of Logie Module Assemblies hereafter called logic modules* 

1-2 CLASS IFTCATICW* The requirements for the logic modules covered by 

this specification shall be classified as specified In Table I. Unless Identi¬ 
fied by the applicable Type designations, all requirements of this specification 
are applicable to all types* 
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100317U-21 

10Q317U-22 

100317U-23 

100317i*-2l* 

100317U-25 

100317U-26 

100317U-27 

100317U-28 

100317U-30 

1003071* 

Instruction Decode (A23) 
Control Pulse 3 (A23) 

SQ Complex (A25) 

Ctr. Priority (A30-A31) 
Ctr* Service (A32) 

Scaler Mod. (A33-A31*) 
Ferrite Address (A35) 
Rupt Service (A37) 

Tine Pulse Ctr* (A26) 
Rate Circuits (A36) 

GSA Service (A17) 

Cont* Pulse £ (A22) 
Downlink (A38) 

Bank Register (A27) 
Parity (A17) 

Ring Ctr* (A28) 

Cont* Pulse 1 (A21) 
Alarms (A29) 

Arithmetic (A1-A16) 

Type XX 

m 

Type XXII 
Type XXIII 
Type XX17 
Type H7 

Type XX7I 
Type XXVII 
Type XXTill 
Type XXIX 
Type XXX 

Type hi 

Type XXII 
Type XXIII 
Type XX17 
Type XXXV 
Type XXXTI 
Type XXXTII 
Type XXXVIII 

1003812-1 

1003812-2 

1003812-3 

1003812-1* 

1003812-5 

1003812-6 

1003812-7 

1003812-8 

1003812-9 

1003812-10 

1003812-11 

1003812-12 

1003812-13 

1003812-11* 

1003812-15 

1003812-16 

1003812-17 

1003812-18 

1003815 

Parity (A17) 

OSA Service (AlS) 

Cont* Pulse 1 (A21) 

Cont. Pulse 2 (A22) 
instruction Decode (A23) 
Cont. Pulse 3 (A21*) 

SQ Complex (A25) 

Time Pulse Ctr (A26) 

Bank Register (A27) 

Ring Counter (A26) 

Alarms (A29) 

Ctr. Priority (A30-A31) 
6tr. Service (A32) 

Scaler (A33-A3U) 

Ferrite Address (A35) 
Rate Circuits (A36) 

Rupt Serrioe (A37) 
Downlink (A38) 

Arithmetic (A1-A16) 
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APOLLO 0 4 1 Specification 
PS 100317U Ear. B 
Data_ 


TABU n (Coat'd) 


TTK 

nun # 

PUS 

Type zin 

i>pe mm 

100317b-2b 

1003812.18 

03. <», U3, j»5, 53, 55, 61, 6b, 75, 77, 78, 79, 8l, 

03, 8b, 85, 85, 87, 88, 89, 90, 91, 92, 9b, 98, 100, 

102, 103, 10b, 106, 107, 108, 109, 110, 111, 113, 99, 
lib, 115, 116, 117, 123, 12b, 125, 126, 127, 128, 130, 
131, 132, 133, 136, 137, lbo. 

Type n? 

Type nmi 

1003174-2S 

1003812-9 

17, 19, 20, 27, 35, bl, 51, 57, 59, 62, 67, 75, 76, 

79, 87 , 91, 97, 103, 107, 109, 110 , 112 , 113 , US, 

117, 121, 125, 127, 135, 136, 137, lbo, lbl. 


100317l»-26 

1003812-1 

°®. 5?* !!» ¥L> ^°» if 2 * 52 > 5b, 56 , sa, 59 , 60 , 

62. 6b, 66, 68, 81, 82 , 83, 8b, 85, 87, 88, 93, 100, 

10b, 108, 110, 112, lib, 12b, 128, 13 b, 136, 138. 

Tsn>* iti 

Tjrp« ns 

1003174-27 

1003812-10 

03, Ob, 05, 07, 09, U, 13, 15, 17, 22, 25, 30, 31, 

32, 3b, 35, 39, b2, bb, b5, b6, 57, 60, 65, 68, 69, 

70, 73, 75, 78, 79, 80 , 83, 85, 91, 99, 102, 10b, 

3X>7, 108 , no, m, 113, ns, ii6, U7, ns, 12 s, 

126 , 128 , 129 , 131, 132, 133, 139, lbo, lbl, 142. 

Tn» nn 

Xyp« Oil 

100317U-28 

1003812-3 

oa, 35, 55, 58, 68, 78, 79, 113, 126, 133, lbl. 

Type XVIII 

T, ., „ 

1003174-30 

?r % 

0b, 06, 08, 10, 18, 30, bO, b2, b3, 56, 60, 80, 

82, 86, 90 , 92, 93, 10b, 136. 

Type xu 

Type XUVIII 

100307b 

1003815 

27, 51, 93, Id, 109, 113, 117, 131. 

Type XXX 

1003812-11 

06, 08, 18, 30, bo, b2, 56, 60, 80 , 82, 86, 66, 10b, 

136, U3, no. 

Type XXXVI 

1403812-17 

08 , 12 , 14 , 46, 78 , 80 . 82 , 86, 88, 90 , 92, 9b, 98, 

100, 102, 10b, 106, 108 , 110, U2, lib, 116, U8, 

12 b, 126 , 128 , 130 , 132 , 13b, 136 , 138 , lbo, lb2, 

05 , 07, 13, 17, 19, 25, 33, 39, b3, b9, SI, 53, 57, 

59, 63, 69, 73, 81 , 83 , 85, 87 , 89 , 91 , 103 . 


3-3.1.3 The raaiatanca between the pin combinations specified in 
TABLE HI shall be not loss than (KLT) 500 otes. 
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AFOILO 0 A V Specification 
PS 100317b 
Date_ 


TkEOE IU (Coat'd) 


TUB 

MBT # 

PH OOMBDUTIOBS 

Tjrpa XVI 

100317U-27 

21 and 27 

6 b am 76 

l*pe XXIX 

1003812-10 

29 and 33 

71* and 66 



37 and la 

7b am 76 



53 and 59 

7b am 62 



S3 and 63 

88 am 66 



59 and (3 

88 am 76 



5b and 6 b 

88 am 62 



51* and 7 U 

66 am 76 



5 b and 88 

66 am 62 



51 * and 66 

76 am 62 



5b and 62 

5b am 76 



61* and 7 l* 

61* and 62 



6 b ani 88 

71* and 88 



6 b am 66 



J00317l*-30 

121 am 123 

129 and 133 

T*pe HI 

1003071* 

b3 am 133 

19 am 67 

Typa XXXVIII 

1003815 

128 am 13 b 

67 am 91 



16 am 18 

123 am 133 



19 am 91 

123 am b3 


3-3.1.b 
in TkBIZ IV. 


Tt» capacitance between pin combinations «n»n be aa specified 


TiBH I? 


Capacitanca Msasursnsnts 


TIPI 

ART # 

PH 

COMB DU TEWS 

CAJ&CITAXCS 

T>pe I 
thru 

xxx vn 

1003171**5 
-6-7-12-13 
llt- 15 - 19-20 
21-22-23-21*- 
25-26-27-28—> 
1003812-1 thru 1 

1*8 (a) and 2 lt (-) 

1*7 (♦) and 23 (-) 

13.6 nf a I# 

13.6 uf a 105 

lirpe IU 

Typa in viii 

1003071* 

1003815 

1*8 (a) and 21 * (-) 

1*7 (a) and 23 (-) 

129 (a) and 119 (-) 

1*7 (♦) and 129 (-) 

13*6 of ♦ 105 

6.8 uf O .05 

6.8 uf 7 105 

3.b uf 7 105 
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APOLLO 0 4V Specification 
PS 10031714 Eot. 1 

Date 


T1BL* ? (Cont'd) 

Logic Module Outpat Loads (Cont'd) 


I - 096 
♦ % 


LOADHQ 

FIGURE 






















AFOIiO 0 4 1 Speelfleetloa 
PS 1003171* Bat. B 
Date_ 



TkKJL VI (Coat'd) 


Failure Rate ( Coat'd) 


TIP® 

PART BO 

hom 

Urp. X 

ioo3i7U-a 

3.77 

Type xi 

100317U-22 

3.66 

Type III 

100317U-23 

3.63 

Type IIII 

100317U-2U 

3.97 

Type XIV 

100317U-25 

ll.O? 

Type XV 

100317U-26 

3.9t» 

Type XVI 

100317U-27 

3.88 

Type XVII 

10031714-28 

3.80 

Type ivni 

100317U-30 

3.9U 

Type m 

1003071* 

3.97 

Type XX 

1003812-1 

3.9li 

Type XXI 

1003812-2 

.... 3.66 

Type XXII 

1003812-3 

3.80 

Type XXIII 

1003812-1* 

3.63 

Type XXIV 

1003812-5 

3.21* 

Type XXV 

1003812-6 

3.69 

Type XXVI 

1003812-7 

3.97 

Type XXVII 

1003812-8 

3.97 

Type XXVIII 

1003812-9 

1*.02 

Type XXIX 

1003812-10 

3.88 

Type m 

1003812-11 

3.9U 

Type XXXI 

1003812-12 

l*.oo 

Type xxxii 

1003812-13 

3.80 

Type mm 

1003812-11* 

3.9U 

Type miv 

1003812-15 

1*.00 

Type mv 

1003812-16 

3.77 

Type XXXVI 

1003812-17 

1*.05 

Type mvn 

1003812-18 

3.97 

Type XXXVIII 

1003810 

3.97 
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APOLLO GW Specification 
TO 1003174 Rev. B 
Lite _ 


FINAL TEST METHOD 
FOR 

LOGIC MODULE ASSEMBLE® 


I GENERAL REQUIRB4HITB 

1-1 UfiRODUCTION. Unless otherwise specified, the contractor is responsible 
for the performance of all inspections to the satisfaction of the NASA representa¬ 
tive. Except as otherwise specified, the contractor may utilize his facilities 
or any commercial laboratory acceptable to NASA. Inspection records of the 
ex amin ations and tests shall be kept cathlete and available to NASA as specified 
in the contract or order. 


The procurement specification lists the inspections which must be 
conducted prior to acceptance for the Logic Module Assemblies hereafter called 
logic module (s) and are specified by part nrnber and a functional title. The 
procedures herein shall be followed in detail in order to ascertain whether 
the item merits acceptance or warrants rejection. 

Bie requirements far the modules covered in this WM shall be classified 
as lypes I thru Type XXXVIII as listed in Table I and Table II. 

SAJETT PRECAUTIONS• To prevent damage to logic module pins, exercise 
caution when installing or removing logic modules from the test Jig. Follow 
normal safety precautions for using electrical equipment during test. 

1-3 APPLICABLE DOCUMENTS 

1-3.1 Drawings . 

1003074 Logic Module Assy. 

IOO3174 Logic Module Assy. (Tabulated) 

IOO3815 Logic Module Assy. 

IOO3812 Logic Module Assy. (Tablulated) 

1-4 INDEX OF UNITS OF INSPECTION 


1-5 


Not Applicable 
BQUIFMSfT REQUIRED 


i 5-1 Test Equipment. Calibration checks and adjustments on the test equipment 
’ and the re8ult8 of *11 such calibrations shall bTsub- 
Ject to cognizant NASA Inspector approval. Test equipment specified in Table I shall 
be used in conjunction with Test station #1002, Ray. Dug. 50503-5002. 
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APOLLO GW Specification 
FIN 10Q3174 Rev. B 
Date_ 


TABIZ I 

TEST lOUIFMHrr 


TYPE 

MODUIZ 

TITUS 

UISCRANBIZR 

TEST TAPE* 


BART 10. 

(functional) 

CARD NO. 

NO. 

T*pe I 

1003174-5 

Instruction Decode (A23) 

50503-5028 

50501-4063 

Type II 

1003174-6 

Control Pulse 3 (A24) 

50503-5026 

50501-4064 

Type in 

1003174-7 

8 Q Complex (A25) 

50503-5040 

50501-4065 

Type IV 

1003174-12 

Ctr. Priority (A30-A31) 

50503-5025 

50501-4070 

Type V 

1003174-13 

Ctr. Service (A 32 ) 

50503-5033 

50501-4071 

Type VI 

1003174-14 

Scaler Nod (A33-A34) 

50503-5030 

50501-4072 

Type VII 

1003174-15 

Ferrite Address (A35) 

50503-5031 

50501-4073 

Type VIII 

1003174-19 

Rupt Service (A37) 

50503-5036 

50501-4076 

Type n 

1003174-20 

Tine Pulse Ctr (A26) 

50503-5027 

50501-4066 

Type X 

1003174-21 

Rate Circuits (A 36 ) 

50503-5039 

50501-4074 

Type XI 

1003174-22 

GSA Service (Al 8 ) 

50503-5022 

50501-4055 

Type XII 

1003174-23 

Coot. Pulse 2 (A22) 

50503-5034 

50501-4062 

Type XIII 

1003174-24 

Downlink (A 38 ) 

50503-5038 

50501-1077 

Type XIV 

1003174-25 

Bank Register (A27) 

50503-5029 

50501-4067 

Type XV 

1003174-26 

Parity (A17) 

50503-5019 

50501-4054 

Type XVI 

1003174-27 

Ring Ctr. (A28) 

50503-5032 

50501-4068 

Type XVII 

1003174-28 

Cont. Pulse 1 (A2l) 

50503-5024 

50501-4056 

Type XVIII 

1003174-30 

Alarms (A29) 

50503-5041 

50501-4069 

Type XIX 

IOO 3074 

Arithmetic (A1-A16) 

50503-5018 

50501-4050 

Type XX 

1003812-1 

Parity (A17) 

50503-5019 

50501-4163 

Type XXI 

1003812-2 

GSA Service (Al8) 

50503-5022 

50501-4164 

Type XXn 

1003812-3 

Cont. Pulse 1 (A2l) 

50503-5024 

50501-4165 

Type XXIII * 

1003812-4 

Cont. Pulse 2 (A22) 

50503-5034 

50501-4166 

Type XXIV 

1003812-5 

Instruction Decode (A23) 

50503-5028 

50501-4167 

Type XXV 

1003812-6 

Cont. Pulse 3 (A24) 

50503-5026 

50501-4168 

Type XXVI 

1003812-7 

SQ Complex (A25) 

50503-5040 

50501-4169 

Type XXVII 

1003812-8 

Tine Pulse Ctr (A26) 

50503-5027 

50501-4170 

Type XXVIII 

1003812-9 

Bank Register (A2j) 

50503-5029 

50501-4171 

Type XXIX 

1003812-10 

Ring Counter (A28) 

50503-5032 

50501-4172 

Type XXX 

1003812-11 

Alans (A29) 

50503-5044 

50501-4173 

Type XXI 

1003812-12 

Ctr. Priority (A30-A31) 

50503-5025 

50501-4174 

Type xxxn 

1003812-13 

Ctr. Service (A 32 ) 

50503-5033 

50501-4175 

Type XXXIII 

1003812-14 

Scaler (A33-A34) 

505Q3-5030 

50501-4176 

Type XXXIV 

1003812-15 

Ferrite Address (A35) 

50503-5031 

50501-4177 

TVpe XXXV 

1003812-16 

Rate Circuits (A36) 

50503-5039 

50501-4178 

Type XXXVI 

1003812-17 

Rupt Service (A37) 

50503-5036 

50501-4179 

Type XXXVII 

IOO 3812 -I 8 

Downlink (A38) 

50503-5038 

50501-4180 

Type XXXVIII 

1003815-1 

Arithmetic (A1-A16) 

50503-5018 

50501-4162 


I0TE: Only the Test Tape revision specified on the applicable JDC's shall be used. 
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APOLLO GW Specification 
FM 1003174 Rev. B 
Date _ 


h?;* -- 1 * *?!? Flxtures - Te8t not be used to nake direct electrical 

connection to the connector* on the logic nodules, feting connectors ***}' [ be used. 


1-6 


SPECIAL VOTES 


1-6.1 Test Station. The test station In conjunction with the specified test tape 

Tfe Capable of exercllin « nU logic gates within a logic nodule! 

The test tape Is used to generate Input signals and also the expected output signals. 
The unacranbler card provides resistive loads and feeds back outputs as Inputs/The 

TerifleB actual with the expected outputs. If 

the outputs are different or not within specification Units then the test will stop 
and display the error lights on panels A5 and A£. 

11 provided In the test procedure data sheet 
to Indicate the specific reading obtained, the reading will be recorded if a Unit 
is given for the test. If Units are not stated, the testnan shall stanp or initial 
the space provided, Indicating that the requirements *ere net satisfactorily. 

1-7 DKTOrrPIOES AHD ABHREVIATIOES. 
are appUcable to the test of this PTH: 


The following definitions and abbreviations 


BI/T • Kot Less Than 

- lot More Than 

2 LOGIC MODUIi UfSPBCTIOg AHD TEST 

2-1 IHSPBCTIOV AID TEBTB 

as 1 foUows^* PeCtl0 ° ^ 8equaaC0 * In*P«ction and Test sequence shall be 

1) Resistance - Capacitance Check 

2) Module Automatic Test 

3) Thermal Test 

k) Module Visual Inspection 


Vo alternate sequence shall be alloyed. 
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APOIAO OUT Specification 
TO 10Q3174 Rev. B 
Bate _ 


2-1.2 nonconforming Units . The failure of the end product to pass any 
examination or test of this FTM will automatically classify the logic module aa 
nonconforming. When nonconforming unite are corrected by the contractor, the unit 
shall be re in spec ted. The re inspection of a nonconforming unit nay be n to 
the test or examination which defined the nonconformance, or, when so directed 
by the KARA Inspector, a complete re-examination and retest of the unit my be 
required. lonconfarming units which have not been corrected will be considered 
for acceptance only upon formal application of a waiver by the contractor to the 
cognisant IASA representative. 

2-1.3 Applicable JDC's . Thble II specifies the JDC's used to Inspect and test 
each logic module. 
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i section A-A 


Z"ZZ'"A 

ZZZzzzA 

zZZZZZa 


W ' f'''S'/ 

Y/z//zzzz. 

y//z///// 

Bi 


-(-NASA NO.C 

r©iHyiF6 BY:- 


-SERIAL NO. 


LOGIC MODULE A[Z. 



rSSE wore 4 rC 4 ■ 




ZzzV/A 

Z/ZzZZZzh 

/ZZZZZZ^ 


Zzzzi yZy^zzzZ 
zz/zj \Zzzzzz///, 

/zzzZnSzzzzzzZZzA 


i SECTION A-A 


ro®®©®®©®® 


!®@®©®®®©rai 


1, IN TER P RE T OWE IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. WELD PER ND 1002005 

^ENCAPSULATE WITH POLYURETHANE FOAM PER NO 1002002 (^LAO() 

-- 5.INSERT FINDNQ.6 IN KEYING HOLES MARKEO A f C/ > C,S,V.W,V ANO BONO PER NOI002004 
5>R OENOTES AS RESUMED 
7.MARK j09 HIGH WHITE PER NDI0020IS 
S.MARK JS HIGH WHITE PER N0IOO2OIG 


A REVISED PER TDhR s* *w -Z* 

B REVISED PER TORN rfz ** ^ 

Z. I REVISED PEB TOM ^ 


-COMPONENT LEAO USED AS JUMPER 


SECTION A-A 
SCALE 4:I 


-POTTING NOT TO EXTEND 
•EYONO COSES 



SECTION B-B 




2 MS39096-IQQ 
2 1004207 

4 1004206 

2 1004203 

A R hah 117 
nr IQ067G7—j 
AR I0Q57TS-2I 
I SEE CHART 
I SEE CHART 
I IQCOIIO 



SPRING.SPIRAL _ 

' DRIVER .CYLINDER _ 

~ WASHER,THRUST _ 

' SCREW.EJECTION _ 

~ WIRE ELECTRIC .020 DIA 
~ INSULATION SLEEVI NG 
~ MICRO LOGIC MOOULE .SOB-ASSY (EVE 
~ IGCRO LOGIC MQOUL£»SUB-ASSY (ODC 
"HEADER HOUSING ASSEMBLY 


MANNED SPACECRAFT CENTER 

_ HOUSTON. WAS 

LOGIC MODULE ASSY 

(TABULATED) 


WM!Km ~TTWT A\ 


1003174 



































































































































































































































































































































































































































































































































































































































































































































I.INTERPRET om IN ACCORDANCE with standards 
PRESCRIBED BY MIL-0-7032? 

2* WELD PER NO 1000005 

^ENCAPSULATE WITH POLYURETHANE FOAM PEN NO 1002002 <&.*€*) 

5. FILL KEYING POSITIONS INDICATED BY CHART WITH THERMALLY 
CONDUCTIVE EPOXY RESIN PER ND 1002105 

6. AR DENOTES AS REQUIRED 

7. MARK .09 HI6H WHITE PER NDI0020I9 AND ND OOBB2 TYPE H ' 

(LMARK 25 HIGH WHITE PER NO I0020IS AFC ND 1002122 TYPE H 
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x 


MODULE 
. nq. _ 

A2I 

A23 


I! 


ODD | 


EQDBH9C 

5EBDS9 

Si 

Si 
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ESBZSfli 

l"TTTlfiTBB 

kjh i 

■llllll B 

A 24 

1003174-6 
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100655 5 1 


EHSBB 

A25 
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0 1 . o 
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pill 


EsjoifSiB 
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ssagBscss 
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■553BBBI 
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■^3FDBI 
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A27 

IOC 3174-25 
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ACEHSUXY 

AI7 

1003174 -26 
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A28 

1003174-27 
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PBOCURElfiHT SPECIFICATION 
FOR 

LOGIC MODUIZ ASSEMBLIES 


1. SCOPE 

1-1 PURPOSE. This specification establishes the requirements for the 

procurement of Logic Module Assemblies hereafter called logic modules. 

1-2 CLASSIFICATION. The requirements for the logic modules covered by 

this specification shall be classified as specified in Table I. Unless identi¬ 
fied by the applicable Type designations, all requirements of this specification 
are applicable to all types. 


TABUS I 


TIPS 


Type I 
Type II 
Type III 
Type IV 
Type V 
Type VI 
Type VII 
Type VIII 
Type H 
Type I 


Classification 


PART NO. 

TITLE (FUNCTIONAL) 

THE 

PART NO. 

100317U-S 

100317U-6 

100317ii-7 

100317U-12 

100317U-13 

100317U-1U 

100317U-15 

100317U-19 

100317l»-20 

10031714-21 

Instruction Decode (A23) 
Control Pulse 3 (A2ii) 

SQ Complex (A2$) 

Ctr. Priority (A30-A31) 
Ctr. Service (A32) 

Scaler Mod. (A33-A3U) 
Ferrite Address (A3!>) 
Rupt Service (A37) 

Time Pulse Ctr (A26) 

Rate Circuits (A36) 

Type II 

Type in 
Type xm 
Type XIV 
Type XV 
Type XVI 
Type XVII 
Type XVIII 
Type in 

100&7U-22 

100317U-23 

100317U-2L 

100317U-25 

100317U-26 

100317U-27 

100317U-28 

100317U-30 

100307 U 


TITLE ( FUNCTIONAL) 


GSA Service (Al8) 
Cont. Pulse 2 (A22] 
Downlink (A38) 

Bank Register (A27' 
Parity (A17) 

Ring Ctr. (A28) 
Cont. Pulse 1 (A21 


Alarms (A29) 
Arithmetic (A1-A16 


2. APPLICABLE DOCUMENTS 

2-1 EFFECTIVE ISSUES. The following documents of the issue in effect on 

the date of invitations for bids form a part of this specification to the extent 
specified herein. 

SPECIFICATIONS 

NASA - 

ND-1002023 Procedure for Serialization of Com¬ 

ponents Assemblies etc., for APOLLO 
Guidance and Navigation Equipment. 
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ID-1002037 APOLLO Airborne Guidance and Navigation 

Equipment, Environmental Qualification 
Specification for 

ID-100221k General Specification for Preservation* 

Packaging, Packing and Container Marking 


DRAWINGS 

NASA - 

100317k Logic Module Assy (Tabulated) 

100307k Logie Module Assy 

PUBLICATIONS 

NASA - 

IFC 200-2 Quality Progran Provisions for Space System 

Contractors 

FW 100317k Pinal Test Methods for Logie Module 

Assemblies 

2- 2 CONFLICTING REQUIREMENTS* Da the event of conflict between the 

requirements of the contract, this docueent, and the documents listed in this 
section, the requirements of the contract, this document and the documents 
listed in this section shall govern, in that order* 

3* REQUIREMENTS 

3- 1 DESCRIPTION* The logic modules consist of filtering networks for the 

3 volt supply and micrologic NOR gates interconnected for logic flow requirements* 

3-2 GENERAL REQUIREMENTS 

3-2*1 Qualification Test* When specified by the procuring activity, a 

representative sample of the logic modules shall be manufactured using the 
methods and procedures proposed for the production lot* These shall be sub¬ 
mitted to the NASA Inspector for qualification test at an activity designated 
in the contract or by the procuring activity; 

These qualification tests are conducted to determine whether or not 
the logic modules are being produced in compliance with the requirements of the 
contract, specifications, and drawings. Failure of the logic modules to meet 
these requirements may result in disqualification of the contractor as deter¬ 
mined by NASA or the procuring activity* 
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Further production of the item by the contractor prior to approval 
of the procuring activity or the completion of the preproduction teste shall 
be at the contractor's risk* Requalification will be required at the discre¬ 
tion of NASA or the procuring activity in the event that: (a) the contractor 
has modified the item, (b) the contractor has instituted a change in the 
material used or in his processing, or (c) the specification requirements for 
the item have been amended or revised sufficiently to affect the character of 
the item* 


3-2.2 Requalification Test . When specified by the procuring activity, the 
contractor shall submit one or more logic modules to be selected from each 
production lot by the procuring activity for submission to a designated testing 
activity to determine compliance of the sanple with the requirements of the 
contract, specification, and drawings. 

3-2.3 Materials and Construction . The materials used in fabricating the 
logic modules shall be in strict accordance with drawings and specifications - 
referenced herein. Substitute materials and/or processes shall be selected of 
such quality as to ensure that the equipment will meet the requirements of this 
specification and shall be subject to prior approval of the procuring activity. 

3-2.U Weight. Dimensions, Finish, and Marking . The weight, dimensions, 
finish, and marking 0 $ the logic modules shall comply with the requirements 
specified herein or on the applicable drawings. 

3-2.5 Serial Numbers . Each logic module shall be identified by a serial 
number assigned in accordance with ND 1002023. 

3-2.6 Workmanship . The fabrication and finish of the logic modules, its 
subassemblies, and parts shall be such as to produce a unit free from any 
defect that would affect proper functioning in service. 

3-3 H3RF0RMANGE AND PRODUCT CHARACTERISTICS. The following characteristics 

are stated to inform the contractor of specific characteristics and of the goals 
that were considered in the design. Inclusion of this information shall not be 
construed by the contractor as authorization to modi £j the design. 

If the design of any part is not completely specified by the 
contractual documents, the contractor may submit a suggested design document 
for approval which will support these requirements. 

If, in the opinion of the contractor, any design or testing shall impose 
undue time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid,; proposal, or change 
request in connection with this specification. 
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Bequests for changes to or deviations fro* this specification or 
applicable drawings, specifications, publications, Materials, or processes 
specified herein shall be accompanied by written justification. 

3-3.1 Functional Requirements . The logic modules shall meet the following 
requirements under the conditions as specified below. 

3-3.1.1 The resistance between the following pin combinations shall be not 
more than one ohm. 

U7 and 9$ 23 and 119 2h and 72 

23 and 71 U8 and 96 2k and 120 

3-3.1.2 The resistance between pin 23 and 2h and the pins specified in 

table n shall be not less than (NLT) one megohm. 

TABUS II 


Resistance Measurements 
(NLT one megohm) 


tub 

PART # 

PINS 

'type I 

100317l*-5 

01, 03 , 06, 0 9, 10, 12, 13 , lit, 15, 20 , 30 , 32 , 39, 

1(3, ld(, 1*5, 51, 58, 60, 63, 65, 7h, 75, 79, 82, 89, 

91, 100, 101, 103, 107, 108, 109, 111*, 126, 130, 

132, 138. 

Type II 

100317U-6 

08, 111, 20, 21, 29, 32, 39, 1*0, 1(3, 1*6, 52, 5U, 57,87 
63, 65, 78, 85, 92, 97, 102, 10l», 105, 106, 108, ill, 
112, 111*, 115, U6, 126, 129, 130, 131, 132, 133, 138. 

Type HI 

100317U-7 

09, 13, 25, 27, 29, 33, 35, 37, 39, la, - 1*9, 51, 

62, 81 , 83, 87, 91, 91*, 106 , 107, 111*, 131*, 135, li*2. 

Type IV 

100317U-12 

03, 05, 08, 10, 11*, 25, 26 , 31, 33, 3l», 35, 36, 37, 

1 * 0 , la, 1*3, 1*9, 50, 53, 5U, 58 , 59, 61 , 65, 66, 73, 

75, 77, 78, 79, 85, 86, 89, 90, 97, 103, 106, 107, 

110, 111, 112, 113, 117, 122, 125, 129, 132, 135, 

137. 

Type V 

100317li-13 

18 , 25, 33, 3l», 1*3, 111*, 59, 76, 111*, Ha. 

Type VI 

100317U-1U 

11*, 27, 36, 1*2, 52, 97, 98, 101, 103, 109, UO, 115, 
U7, 121, 122, 121*, 126, 127, 129, 132, 13lt, 138, 11*0. 
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TYPE 


PART # 


PIHS 


Type VII 


1003171*-!$ 


10, 12, 16, 20, 30, 3U, 52, 59, 60, 62, 65, 7U, 6! 
75, 78, 83, 8U, 85, 87, 89, 92,.98, 101, 102, 

105, 107, 109, 113, 115, 133, 135, 137. 


Type VIII 


100317U-19 


Type H 


100317U-20 


05, 07, 08, 12, 13, 17, 19, 25, 33, 39, to, b6, to, 

51, S3, 57, 59, 63, 69, 73, 78, 80, 8l, 82, 83, 85, 

86, 87, 88, 89, 90, 91, 92, 9b, 98, 100, 102, 103, 

10I1, 106, 108, no, U2, 11I1, n6, n8,12b, 126, 128, 
130, 132, 131*, 136, 138, ll|0, lb2. 


03, Ob, 07, 08, 09, 10, n, 12, 13, 15, 17, 19, 20, 

22, 28, 31, 33, 3b, 36, 39, 111, to, b6, to, 5l, S3, 

59, 61, 65, 7S, 79, 83, 85, 89, 93, 9b, 99, 100, 

101, 102, 105, 106, 109, Ul, 113, n8, 123, 126, 

129, 130, 131, 133. 


i*p»i 


100317U-21 


03, 05, 06, 07, 08, 10, 13, 17, 22, 26, 30, 31, 3U, 
35, 37, to. Si, 55, 59, 60, 61, 66, 78, 88, 93, U2, 
121, 123, 132, 133, 134, 136, 138. 


m* II 


100317U-22 


01, 09, 12, lb, 16, 17, 21, 26, 31, 3b, 36, 37, to, 
to, 5b, 58, 62, 66, 67, 68, 76, 78, 80, 82, 86, 92, 
98, ioo. 102, loli, 105, 106, no, u6, n7, 122, 
123, 128, 130, 132, 135, 136. 


HI 


100317U-23 


Type IIII 


100317U-2U 


01, 59, 106. 


03, 09, to, to, 53, 55, 61, 6b, 75, 77, 78, 79, 81, 
83, 8b, 85, 86, 87, 88, 89, 90, 91, 92, 9b, 98, 100, 
102, 103, 10b, 106, 107, 108, 109, no, Ul, U3.99, 
lib, n5, n6, U7, 123, 12b, 125, 126, 127, 128, 
130, 131, 132, 133, 136, 137, lbO. 


TJrpellT 


100317b-25 


17, 19, 20, 27, 35, bl, 51, 57, 59, 62, 67, 75, 76, 
79, 87, 91, 97, 103, 107, 109, UO, U2, U3, 115, 
U7, 121, 125, 127, 135, 136, 137, lbO, lbl. 


m* IT 


100317b-26 


08, 09, 28, 37, bo, bl, b2, 52, 5b, 56, 58, 59, 60, 
62, 6b, 66, 68, 81, 82, 83, 8b, 85, 87, 88, 93, 100, 
10b, 108, UO, 112, lib, 12b, 128, 13b, 136, 138. 


03, Ob, 05, 07, 09, U, 13, 15, 17, 22, 25, 30, 31, 
32, 3b, 35, 39, b2, to, to, b6, 57, 60, 65, 68, 69, 
70, 73, 75, 78, 79, 80, 83, 85, 91, 99, 102, 10b, 
107, 108, no, in, 113 n5, U6, U7, u8, 125, 
126, 128, 129, 131, 132, 133, 139, lbO, lbl, lb2. 


Type IVI 100317b-27 
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TA.BIE n (Cont'd) 


TYPE 

PtRT # 

PINS 

Type XVII 

100317l»-28 

01, 35, 55, 58, 68, 78, 79, 113, 126, 133, Ha. 

Type XVIII 

100317U-3O 

0l», 06, 08, 10, 18, 30, hO, U2, Jt3, 56, 60, 80, 
82, 86, 90, 92, 93, 10l», 136. 


27, 51, 93, 101, 109, 113, 117, 131. 


3-3,1.3 The resistance between the pin cort>inations specified in 

Tinrg xil shall be not less than (NLT) 500 ohas. 


Resistance Measurewents 
(NLT $00) 


TYPE 

RUW # 

PIN COMBINATIONS 

Type I 

100317U-5 

53 and 55 

92 and 102 

$3 and 61 

106 and 112 



53 and 67 

115 and 117 



55 and 61 

127 and 129 



55 and 67 

127 and 135 



61 and 67 

87 and 93 

129 and 135 


Type II 


Type III 


Type V 


Type vn 


100317U-6 


100317U-7 


100317U-13 


100317U-15 


26 and 28 


OU and 18 
90 and 102 


101 and 123 




100317U-20 


01 and 02 
05 and 06 
Ii3 and hh 
69 and 70 
111 and 16 
26 and 30 
38 and 1|2 
5U and 108 


136 and 138 


105 and 109 


U5 and 51 
57 and 67 
79 and 81 
93 and 97 
99 and 117 
125 and 127 
129 and 139 


78 and 8U 
80 and 86 
82 and lliZ 
88 and llli 
92 and 112 
98 and 13U 
10li and 110 
12li and 128 
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TABUS HI (Cont»d) 


TIP* 

BUT # 

PH OOMBDULTDBB 

Type n 
(Cont't 

100317U-20 

60 and 76 

62 and 61* 

$8 and 90 

122 and 136 

132 and 138 

Tjp* x 

100317U-21 

50 and 56 

50 and 62 

50 and 6k 

50 and 70 

62 and 56 

62 and 6k 

62 and 70 

6k and 70 

6k and 56 
- 56 and 70 

129 and 135 

Type XI 

100317U-22 

6 and 10 

32 and 38 

I16 and 61* 

112 and 111* 

1(3 and l£ 

131* and 138 

131* and 11*2 

138 and 142 

3 and 5 

15 and 19 

13 and 109 

59 and 83 

79 and 87 

101 and 103 

115 and 121 

127 and 129 

Type XII 

10O317U-23 

10 and 121 

18 and 29 

20 and 93 

22 and 97 

28 and 67 

30 and 75 

32 and 85 

31* and 15 

36 and U. 

38 and 33 

1|6 and 135 

50 and 39 

61* and 51 

66 and 99 

68 and 113 

82 and 103 

132 and 11*0 

Type XIII 

100317l*-2l* 

56 and 68 

63 and 67 

69 and 73 

97 and 101 

105 and 121 

129 and 135 

139 and Ua 

131* and 118 

138 and Ui2 

Type XIV 

10C317U-25 

08 and 10 

128 and 138 

128 and 11(2 

138 and 11*2 

Type XV 

1003171-26 

79 and 80 

75 and 76 

109 and 135 

5 and 11 

35 and 33 

35 and 39 

33 and 39 

Ii3 and k5 

51 and 69 

51 and 57 

51 and 55 

55 and 57 

55 and 69 

57 and 69 

91 and 103 
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UlEOZ III (Coat'd) 


PH OOMBDULTIOiS 


21 and 27 
29 and 33 
37 and la 
53 and 59 
53 and 63 
59 and 63 
5b and 6b 
5b and 7b 
51 and 88 
5b and 66 
5b and 62 
61* and 7b 
61* and 88 
6b and 66 


6b and 76 
7b and 66 
7b and 76 
7b and 62 
88 and 66 
88 and 76 
88 and 62 
66 and 76 
66 and 62 
76 and 62 
5b and 76 
6b and 62 
7b and 88 


Type XVIII 

100317b-30 

121 and 123 

129 and 133 

TJppe HX 

1003071* 

1*3 and 133 

19 and 67 


128 and 131* 

67 and 91 



16 and 18 

123 and 133 



19 and 91 

123 and b3 


3-3.1.b 
in TIBLE IV. 


The capacitance between pin eoabinatioms shall be as specified 


Capacitance Measurements 


PH 

COMBHITOTS 


OLFtCITANGE 


■Type XVIII 


100317b-5 

-6-7-12-13 

lb-15-19-20 

21-22-23-2b- 

25 - 26 - 27 - 28 - 

30 


b8 (♦) and 2b (-) 
b7 (♦) and 23 (-) 


b8 (♦) and 2b (-) 
b7 (♦) and 23 (-) 
129 (♦) and 119 (-) 
b7 (♦) end 129 (-) 


13*6 uf * 1C* 
13.6 uf ♦ 1C* 


13.6 uf ♦ 1C* 
6.8 uf Ox* 
6.8 uf ♦ 1C* 
3.b uf 7 1C* 


Tjrpe IH 


100307b 




















APOLLO GAM Specification 

PS 100317 U 

Date_ 


3.3.1.5 The logic nodules shall be exercised by programed tapes to insure 
that all logic gates and combinations of gates are capable of performing their 
intended function. The tapes shall be used to generate inputs and verify outputs* 
The logic nodules shall be exercised under the conditions specified below. 

3-3.1.5.1 Input Voltage. An input voltage of 3.0 ♦ 0.2 VDC shall be applied to 
pins 1*7, 1*8, 95 and 96. Pins 23, 21*, 71, 72, 119 and 120 shall be at 0 VDC. 

3-3.1.5.2 Input Signals. The input signals shall consist of logic ones and logic 
seros. A logic one is defined as a voltage level not less than 850 millivolts 
and is represented as a "hole" on the tape. A logic zero is defined as a voltage 
level not more than 270 millivolts and is represented as a "no hole" on the tape. 

3-3.1.5.3 Output Signals. The output signals shall consist of logic ones and 
logic seros when the resistive loads, specified in TABLE V, are connected to the 
logic nodules as described in Figures 1 and 2. An output logic one shall be a 
voltage level within 825 and 1370 millivolts. An output logic zero shall be a 
voltage level not more than 335 millivolts. 

TABLES V 


Logic Nodule Output Loads 


TIPS 

PART 

MO. 

PIH 

MO. 

R - OHMS 

♦ 5* 

pn 

NO. 

R . 0HK3 

♦ 5* 

LOADING 

FIGURE 

Tjpe I 

100317U-5 

02 

150 

12U 

U30 

.1 




Ol* 

330 

128 

150 






08 

560 

131* 

1* 






16 

330 

136 

560 






18 

560 

11*0 

560 






22 

330 

05 

100 






26 

330 

07 

330 






28 

560 

19 

100 






38 

560 

17 

330 






1*0 

150 

33 

1*30 






1*2 

330 

1*9 

330 






U6 

330 

37 

330 






52 

560 

55 

150 






56 

1*30 

67 

330 






62 

330 

81 

1*30 






61* 

330 

87 

150 






66 

1*30 

73 

1*30 






70 

330 

93 

150 






76 

1*30 

105 

330 






81* 

1*30 

99 

1*30 






90 

1*30 

113 

1*30 




1 100317U-5 

91* 

330 

115 

330 

_l 

_ 1 


10 
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Tama ? (Coat'd) 


Logic Nodule Output Loads (Coat'd) 



PART 

PIN 

R - OHMS 

PIN 

R - OHMS 

LOADING 

Tin 

NO 

NO 

♦ 5* 

NO* 

1 * 

FIGURE 

Tyj» x 

(Coat'd) 

100317U-ZL 

62 

330 

3 JU 2 

330 





64 

330 

ca. 

330 






68 

330 

09 

330 






70 

330 

11 

•330 






15 

330 

77 

1*30 






21 

560 

79 

330 






27 

270 

8l 

330 






33 

330 

91 

330 






39 

330 

101 

330 






41 

560 

105 

330 






49 

330 

111 

330 






53 

330 

115 

330 






57 

330 

117 

560 

HH 





65 

330 

125 

330 






67 

330 

137 

150 






73 

330 

139 

150 





76 

m 

129 

m 

2 


100317U-21 

135 

m 




Type XI 

100317U-22 

06 

330 

15 

150 

n 




10 

150 

19 

330 






20 

430 

43 

150 






32 

430 

49 

330 






38 

150 

53 

330 






40 

180 

55 

330 






46 

430 

59 

330 






52 

430 

63 

560 






64 

150 

79 

180 






90 

430 

83 

150 






112 

150 

87 

150 






114 

430 


330 






124 

150 

103 

150 






134 

150 

115 

150 






138 

150 

121 

330 






142 

150 

127 

430 






03 

150 

129 

150 




1003174-22 

05 

430 



BH 


17 






























AKttLO o It V Specification 
PS 100317b 

Date__ 


TABLE ? (Cont’d) 


Logic Module Output Loads (Cont*d) 


TYPE 

PART 

MO. 

PIN 

NO. 

R - OHMS 

♦5* 

PIN 

NO. 

R - OHMS 

♦ 5* 

LOADING 

FIGURE 

Type III 

1003174-23 

12 b 

- 

118 

• 

■ 


(Cont’d) 



128 

• 

13b 

- 

■ 



] 


138 

• 

53 

• 






132 

. - 

142 





1003174-23 

81 




■ 

■ 

Type xm 

1003174-24 

bb 

120 

139 

150 





60 

430 • 

Ibl 

330 






68 

330 

13b 

330 

■ 





76 

430 

118 

200 






62 

430 

138 

330 

■ 





57 

330 

lb2 

200 

■ 





63 

330 

80 

200 






67 

200 

06 

330 

■ 





69 

330 

lb 

330 

■ 





73 

200 

18 

330 

■ 





97 

330 

26 

330 

■ 





101 

200 

b6 

330 






105 

*330 

38 

150 

H 





121 

200 

30 

330 






129 

330 

82 

b30 

■ 





135 

150 





1003] 

L74-24 

ltO 

- 


, 

2 

Type XI? 

1 100317U-25 

08 

b30 

102 

■ROHM 

m 





10 

150 

10 b 







18 

330 

128 

160 






28 

330 

138 

150 

■ 





50 

330 

lb2 

150 

■ 





52 

330 

07 

No Load 






58 

330 

09 

No Load 






66 

330 

29 

330 






70 

b30 

31 

430 

■ 





90 

b30 

33 

430 






9b 

330 

39 

330 




1003174-25 

b3 

330 

73 

330 

■ 

Wm 



























100317U-2S 


Type XV 

100317U-26 

70 

75 

200 

1*30 

51 

55 * 

270 

150 



76 

1*30 

57 

330 



78 

330 

67 

1*30 



79 

IX 

69 

150 



80 

IX 

91 

270 



86 

330 

101 

330 



05 

150 

103 

150 



11 

150 

105 

330 



19 

180 

115 

330 



29 

1*30 

123 

1*30 



33 

150 

125 

330 



35 

330 

127 

330 



39 

330 

129 

1*30 



1*3 

150 

131 

330 



1*5 

330 

139 

150 


100317U-26 

07 

m 

53 

• 
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3-3.2*1 Thermal. The logic nodules shall meet the requirements of section 

3-3.1.5 when the ambient tesperatures are 0° ♦ 2°C and 65° ♦ 2°C, except that 
the output logic one shall be a voltage level~vithin 750 an3 1370 Millivolts 
at 65° ♦ 2°C. 

3 - 3.3 Service Life . The logic nodule design is intended to meet the 
following requirements. 

3-3.3.1 Operating Life. The logic nodules are intended to neet performance 

specifications for at least 2000 hours of operation, excluding the Manufacturer's 
test tine of the complete unit. 

3 - 3 . 3 .2 Shelf Life. The logic nodules are intended to have a shelf life of 

at least 3 years, without operation, at anbient room temperature after final 
acceptance at the contractor's plant when packaged in accordance with MD 1002212*. 

3-3.1* Design Characteristics 

3-3.U.1 Interchangeability. Unless otherwise specified, the logic nodules shall 
be physically and functionally interchangeable without selection or fitting. 

3-3.U.2 Reliability. The logic nodules shall be capable of meeting the maxima 
failure rates specified in TABLE VI per million hours at a 90 percent confidence 
level. 


TABLE VI 


Failure Rate 


TUB 

PART HO. 

hours 

Type I 

1003171**5 

3.2U 

Type II 

100317 U -6 

3.69 

Type III 

1003174-7 

3.97 

Type IV 

100317 U -12 

4.00 

Type V 

1003171**13 

3.80 

Type VI 

1003174-14 

3.94 

Type VII 

1003174-15 

4.00 

Type VIII 

100317U-19 

4.05 

Type H 

100317 U -20 

3.97 

Type I 

100317U-21 ° 

3.77 

Type n 

. 100317 U -22 

3.66 

Type in 

100317U-23 

3.63 

Type XIII 

100317U-2U 

3.97 

Tire XIV 

100317U-25 

4.02 

Type XV 

100317 U -26 

3.94 

Type XVI 

100317U-27 

3.88 

type xvn 

1003171-28 

3.80 

Type XVIII 

100317U-30 

3-94 

Type XIX 

100307li- 

3.97 


2l* 
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h . QUALITY ASSURANCE PROVISIONS 

GENERAL* Unless otherwise specified herein, the contractor is responsible 
for the performance of all inspection requirements prior to submission for NASA 
inspection and acceptance* Except as otherwise specified, the contractor may uti¬ 
lize his own facilities or any comaarcial laboratory acceptable to NASA* Inspection 
records of the examinations and tests shall be kept complete and available to NASA 
as specified in the contract or order* 

U-l.l Acceptance Tests , These tests shall be accomplished on each logic module 
being submitted for acceptance under the contract. Acceptance test data on each 
unit accepted must accompany shipment to the procuring activity* Acceptance tests 
shall be witnessed by the cognizant government inspector, a representative of the 
procuring activity, or as the procuring activity may direct in the procurement 
order. These tests are detailed in paragraph l*-2. Failure of a logic to 

comply with these requirements shall result in rejection of the item or lot of 
items* 

U“l*l*l NASA Acceptance Inspection* The NASA acceptance inspection will be 
in accordance with FTM 1003171* Final Test lfethods for Logic Module Assemblies* 

l*" 1 *2 Qualification and Reoualification Taste * Qualification and Requali¬ 

fication tests shall be at a NiASA-designated activity in accordance with mas a 
D ocument NFC 200-2, Quality Program Provisions for Space System Contractors, 
and such other documents as may be provided. These tests, as outlined in para¬ 
graph l*-3, shall be conducted after the award of the contract to determine that 
the product will meet all specified requirements* 

Failure of the logic modules to comply with these requirements shall 
result in the rejection of the lot or the cessation of production, as determined 
by the procuring activity* 

l*-2 ACCEPTANCE TESTS* 

k-2.1 Test Conditions * Unless otherwise specified herein, the logic modules 
shall be subjected to tests under the following ambient conditions* 

Temperature 25 ♦ 10°C 

Relative Humidity Not”more than 90JL 

Barometric Pressure 28 to 32 in Hg* 

i*-2«2 Tests. The logic modules shall be tested for the requirements as described 
in sections >3*1 and 3-3.2 
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I..9 * Visual and Mechanical Inspection. A comprehensive inspection shall be 

nade of th e logic Scblen ioJeUndS i S » -grtmt of compliance with the require- 
nents of this specification and the applicable NASA drawing and shall at least 
•f pr»i nrfft detemination of the followings 

1, Size, dimension, weight, and appearance. 

2. Finish, coatings, construction, Markings, as applicable 
3 # Welding, soldering, and terminals, as applicable 

U* Workmanship and cleanup. 

h-3 QUALIFICATION AMD REQUALIFICATION TEST. Qualification and Requalification 

test, mar be perforwsd individually or when a logic .odule ls asse^led as part 
of the APOLLO Outdance Computer Subsystem. The tests shall be to accordance with 
the applicable paragraphs of specification HD 1D02037 a. directed by the procuring 
activity. 

5. PREPARATION FOR DELIVER! 

$-1 GENERAL. Unless otherwise specified by the procuring activity or the 

applicable detail specification, the assemblies shall be preserved, packaged, 
pa c ked a n d marked in accordance with Specification ND-100221u« 


6-1 INTENDED USE. The Logic Module Assemblies are intended for use in 

the APOLLO Guidance Computer. 

NOTICES Whan NASA drawings, specifications, or other data are used for any 
purpose other than in connection with a definitely related NASA procurement 
operation, the National Aeronautics and Space Adiainlstration thereby 
responsibility nor any obligation whatsoever! and the fact that NASA may have 
formulated, furnished, or in any way supplied the said drawings, specifications, 
or other data is not to be regarded by implication or otherwise as in any mann er 
licensing the holder or any other person or corporation, or conveying any rights 
or permission to manufacture, use, or sell any patented invention that may in any 
way be related thereto. 
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SECTION A-A 



NOTES 

UNTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

2.STAKE FIND NO. 6 THRU 21 PER NDI002009 

3ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

4.0WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRIN6 

5. #BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLIO LINES INDICATES 
SECOND LEVEL WIRING 

7 K DENOTES CATHODE ENO OF DIODE 
a FT DENOTES FEED THRU 
B AR DENOTES AS REQUIRED 

10-SERIALIZE AND MARK .093 HIGH WHITE PER NO 1002023 
II.MARK250 HIGH WHITE PER NDI0020I9 

12.INSERT FIND NQ.24 IN KEYIN6 HOLES MARKED A,B&0» T »UjW t Y AND BONO PER NDI002004 
IS INDICATED AREAS TO BE FREE OF ENCAPSULATION 

14. ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) 

15. ASSEMBLE FMO NQ22 10 FINO Nai USING FIND NO. 32 TO COMPLETELY FILL THE INTERFACES 
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SECTION A-A 



I. interpret drawing in accordance with standards PRESCRIBED BY MILrD*70327 

2.STAKE FIND NOL 6 THRU 21 PER NDI00200S 

SALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

4.0WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

5. •BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLIO LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE END OF DIODE 

8. FT DENOTES FEED THRU 
9-4R DENOTES AS REQUIRED 

10. SERIALIZE ANO MARK .093 HIGH WHITE PER MO 1002023 

II. MARK-250 HIGH WHITE PER N0I0020I9 

12.INSERT FINO N024 IN KEYING HOLES MARKED A,BlCAT,U*,Y AND BONO PER MDI002004 

'|4 ENCAPSULATE MODULE PER NDI002002 (BLACK POLYURETHANE FOAM) INDICATED AREA ONLY 

15. ASSEMBLE FINO NQ22 TO FIND NQ.I USING FINO NO.32 TO COMPLETELY FILL THE INTERFACES 

16. APPLY FIND N0.32 TO INTERFACE PRIOR TO ASSEMBLY 
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SECTION A-A 


f interpret drawing in accordance with standards prescribed BV mil-0-70327 

isTAKE FIND Na 6 THRU 2J PER NDI002009 
SALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
4 O WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
t#BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
G.DASHED LINE INDICATES FIRST LEVEL WIRIN 6 AND SOUO LINES INDICATES 
SECOND LEVEL WIRIN 6 
7 k DENOTES CATHODE END OF DIODE 

8 . FT DENOTES FEED THRU 

9. m DENOTES AS REQUIRED _ 

10 SERIALIZE AND MARK .093 HIGH WHITE PER ND1002023 * 

!!L?r «- THERMALLY CONDUCTIVE EPOXY 

., r R ^«^.*TE 0 JoOu'LE PER NDI002002 (BLACK POLYURETHAM FOAM) INDICATED AREA ONLY 

S assemle^fwo to%ino »ai using find Na» to completely fix the interfaces 

15.APPLY FIND N0.32 TO INTERFACE PRIOR TO ASSEMBLY 





































UtJti 

■ i. 





























































SECTION A-A 


NOTES 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 
2.STAKE FIND NGL 6 THRU2J PER NDI002009 

3ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
4.0WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRIN6 

5. •BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRIN6 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE END OF DIODE 
8-FT OENOTES FEED THRU 

9. AR DENOTES AS REQUIRED 

10. SERIALIZE ANO MARK .093 HIGH WHITE PER ND1002023 k ND1002122, TYPE H, CLASS I 

II. MARK.250 HIGH WHITE PER NDI0020I9 & N0IOO2I22, TYPE H,CLASS t 

* 12. FILL KEYING HOLES MARKED A,BjCA t *U»W» an D y USING THERMALLY CONDUCTIVE EPOXY 

* - RESIN PER ND 1002183 

13 ENCAPSULATE MODULE PER N0IOO2OO2 (BLACK POLYURETHANE FOAM)INDICATED AREA ONLY 
. |4 ASSEMBLE FIND N022 10 FIND NO.I USING FIND NO.32 TO COMPLETELY FILL THE INTERRACES 

15. APPLV FINO N0.32 TO INTERFACE PRIOR TO ASSEMBLY 

16. VALUE TO BE DETERMINED BY ELECTRICAL TEST 

% FOR FI NO NO. 9 SEE CHART A 

« FOR Find NO. 18 SEE CHART B 

' FOR FIND NO. 35 SEE CHART C 
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SECTION A-A 


NOTES 

I.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS Pf^ESCRIBED BY MIL-0-70327 
2.STAKE FIND NOl 6 THRU 2J PER NDI002009 
3ALL CONNECTIONS TO BE MADE BY WELDING PER NDIO02003 
4.0WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
5.#BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
G.DASHED LINE INDICATES FIRST LEVEL WIRING AND SOUO LINES INDICATES 
SECOND LEVEL WIRING 
7.K DENOTES CATHODE ENO OF DIODE 
0.FT DENOTES FEED THRU 

9- NR DENOTES AS REQUIRED 

10- SERIALIZE AND MARK .093 HIGH WHITE PER NO 1002023 A NDI002I22, TYPE H, CLASS I 
' . II. MARK.250 HIGH WHITE PER NDI0020I9 k NDI002I22, TYPEH,CLASS I 

12. FILL KEYING HOLES MARKED AJB£«0,T,U>W» ANO Y USING THERMALLY CONDUCTIVE EPOXY 
1 . RESIN PER ND 1002183 

7 13.ENCAPSULATE MODULE PER NOI002002 (BLACK POLYURETHANE FOAM)INDICATED AREA ONLY 

14. ASSEMBLE FIND NQ22 TO FI NO NO. I "SING FIND NO. 32 TO COMPLETELY FILL THE INTERFACES 
~ 15.APPLY FlNO N0.32 TO INTERFACE PR! OR TO AS5EMBLV 

l€.VALUE TO BE OETERMINEO BY ELECTRICAL TEST 
| FOR FlNO NO. 9 SEE CHART A 

f FOR FlNO NO. 18 SEE CHART B 

* FOR FlNO NO 36 SEE CHART C 
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I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2-STAKE FIND NCl 6 THRU 21 PER NDI002009 

SALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
4.0 WHITE DOT INDICATES LEAO TO BE CUT FOR FIRST LEVEL WIRING 

5-•black dot indicates lead to be cut for second level WIRING 

G.DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID LINES INDICATES 
SECOND LEVEL WIRING 
7.K DENOTES CATHODE END OF DIODE 
8-FT DENOTES FEED THRU 
B.AIR DENOTES AS REQUIRED 

10. SERIALIZE AND MARK .093 HIGH WHITE PER NO 1002023 & NDI002122, TYPE n, CLASS I 

II. MARK.250 HIGH WHITE PER N0I0020I5 G NOI002122.TYPED,CLASS I 

12. FILL KEYING HOLES MARKED AJS£,D,T,U^M, A NO V USING THERMALLY CONDUCTIVE EPOXY 
RESIN PER ND 1002183 

13 ENCAPSULATE MODULE PER NOI002002 (BLACK POLYURETHANE FOAM)INDICATED AREA ONLY 

14 ASSEMBLE FIND NQ22 TO FINO NG.I USING FINO NO.32 TO COMPLETELY FILL THE INTERFACES 
IS.APPLY Find N0.32 TO INTERFACE ORIOR TO ASSEMBLY 

IG.VALUE TO BE DETERMINED By ELECTRICAL TEST 
FOR FINO NO. 9 SEE CHART A 
FOR FIND NO 18 SEE CHART B 
FOR FINO NO. 36 SEE CHART C 
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^ I.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2.STAKE FIND Na 6 THRU21 PER NDI002009 
SALL CONNECTIONS TO BE MADE BY WELDING PER NW002005 
4.0 WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

5. #BLACK DOT INDICATES LEAO TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID LINES INDICATES 
SECOND LEVEL WIRING 

7 K DENOTES CATHODE END OF DIODE 
8-FT DENOTES FEED THRU 

10. aWAL?ZE AND S MARK.093°HIGH WHITE PER NO 1002023 G N0I002122. TYPEII. CLASS I 

11. MARK.250 HIGH WHITE PER NOI0020I9 G NO 1002122, TYPE H,CLASS I 

12. FILL KEYING HOLES MARKED USING THERMALLY CONDUCTIVE EPOXY 

* 13 E^NCAPSULATE^ODULE 3 per NO1002002 (BLACK POLYURETHANE FOAM)lNOlCATED AREA ONLY 
14 ASSEMBLE find N022 TO FI NO NO. I USING FINO N0.32 TO COMPLETELY FILL THE WTERFACES 
15.APPLY FINO N0.32 TO INTERFACE PRIOR TO ASSEMBLY 

IG.VALUE TO BE DETERMINED BY ELECTRICAL TEST 
FOR FIND NO. 9 SEE CHART A 

* FOR FINO NO. 18 SEE CHART B 
FOR FINO NO 3S SEE CHART C 
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I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
2.STAKE FIND NCL 6 THRO 21 PER NDI00200S 

SALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
4.0WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
5.#BLACK DOT INDICATES LEAD TO BE COT FOR SECOND LEVEL WIRING 
G.DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLID LINES INDICATES 
SECOND LEVEL WIRING 
7. K DENOTES CATHODE END OF DIODE 

8- FT DENOTES FEED THRO 

9- WR DENOTES AS REQUIRED _ 

10- MARK .09SHIGH WHITE PER NOIOO2OI0 AN0N0I002I22 TYPE II CLASS 2, SERIALIZE PER NO*002021 

II. MARK 250 HIGH WHITE PER NOiOOZOIS l N01002I22 TYPCH CLASS I 

* ' 12. FILL keying holes marked aacat,u»^andy using thermally conductive epoxy 
1 RESIN PER NO 1002183 

! 13 ENCAPSULATE MODULE PER N0I002OO2 (BLACK POLYURETHANE FOAM)INOlCATED AREA ONLY 

14 ASSEMBLE FIND NCt22 TO FI NO NOil USING FINO NO. 32 TO COMPLETELY FILL THE WTERFACES 
IS.APPLY FIND N0.32 TO INTERFACE °RI0R TO ASSEMBLY 
IG.VALUE TO BE DETERMINED BY ELECTRICAL TEST 
FOR FINO NO. 9 SEE CHART A 
I • FOR FinO NO. IB SEE CHART B 

. FOR FINO NO 36 SEE CHART C 
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2.STAKE FIND NO. 6 THRU 21 PER NDI002009 

SALL CONNECTIONS TO BE MADE BY WELDING PER ND1002005 

4.0WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

5. #BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

6. DASHED LINE INDICATES FIRST LEVEL WIRING AND SOLIO LINES INDICATES 
SECOND LEVEL WIRING 

7. K DENOTES CATHODE END OF DIODE 
0. FT DENOTES FEED THRU 

9. ** DENOTES AS REQUIRED 

10. SERIALIZE AND MARK .093 HIGH WHITE PER NO 1002023 

11. MARK.250 HIGH WHITE PER NDI0020I9 
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^.ENCAPSULATE MODULE PER NOI002002 (BLACK POLYURETHANE FOAM) 
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3-3*1 Functional Requirements . The nodule shall neat the following 

requirements under the conditions as specified below. 


3-3*1*1 Static Tests. The resistance between the following pin 
combinations shall be 200 ohms + 2 $, 


39 and 40 
4l and 42 
43 and 44 


67 and 68 
69 and 70 
71 and 72 


75 and 76 
77 and 78 
79 and 80 


3-3*l*l.l The forward and reverse resistance between the following pin 
combinations shall be not less than 1 megohm. 


90 and 88 57 
86 and 84 6l 
89 and 87 58 
85 and 83 62 
80 and 78 67 
78 and 76 69 


and 

59 

5* 

and 

52 

and 

63 

50 

and 

48 

and 

60 

53 

and 

51 

and 

64 

49 

and 

47 

and 

69 

44 

and 

42 

and 

71 

42 

and 

40 


3-3* 1*2 Power Requirements. The following voltages shall be connected 

to the indicated pins. 


a) 13.0 VDC + It to pins 12, 13, 36 , 96 , and B. 

b) 3*0 VDC + 1$ to pins 9 and D. 

c) 13.0 VDC“+ l£ through a 10 ohm, 0.10, 1 watt 
resistor to pins 3, C, and F. 

d) 3.0 VDC + as shown in Figure 1. 

e) Ground to pin 93. 


3-3* 1*3 . Set, Reset, and Inhibit Driver Inputs. The Set, Reset, and Inhibit 
Drivers Shall have the following inputs and they shall be connected to Pins S, 
14, and A respectively, for the Set, Reset, and Inhibit Driver circuits. 

See Figure 2. 


Level (high) 
Level (low) 

Rise Time (Tr) 
Fall Time (Tf) 
Pulse Width (PW) 
Period (Tl) 


2.40 + 0.24V 
0.8 +”0.1V 
NMT 0.1 usee 
NMT 0.15 usee 
6.0 + 0.3 usee 
36.0 + 1.6 usee 
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3-3.i # 4 set. Reset, and Inhibit Driver Outputs. The Set, Reset, and 

Inhibit Drivers exhibit the same output characteristics with the exception of 
the Amplitude and Rise Time characteristics. The output characteristics shall 
be monitored on pins P, 3 and C respectively, for the Set, Reset, and Inhibit 
Driver circuits with the Input of 3“3 .1 *3 applied. The characteristics are as 
follows. See Figure 2. 

Level (low) HMT 2.0 ma 

... Fall time (Tf) HMT 0.5 usee 

Delay time (Ml) HMT 0.1 usee 

Delay time (M2) HMT 0.2 usee 

Amplitude 

Set Driver 400 + 13 ma 6 t ■ 3 usee 

Reset Driver 350 + 18 ma # t ■ 5 usee 

Inhibit Driver 225 + 10 ma 6 t ■ 6 usee * 

* Refer to Figure 5 


3-3.1.5 Rope Gate Input. The Rope Gate Input shall be applied to pin 8l, 

and shall have the following characteristics. See Figure 3. 

Level (high) HMT 0.1V below R+ 

Level (low) NMT 1.8? 

Rise Time (Tr) HMT 0.2 usee 

Fall Time (Tf) HMT 0.2 usee 

Pulse Width (PW) 10+1 usee 

• Period (Tl) 24.0 + 2.4 usee 

3-316 Rope Gate Output. The Figure 1 configuration shall be connected 
to the indicated pins. With S2 in position 1, and with 13.00 + 0.13 VDC applied 
to pins 56, 82, and 73, the outputs shall be as follows and shall be noni^ored 
at pins 90, 86, 89, 85, 80, and 76 with SI in position 1 and at pins 88, 84, 87, 
83, and 78 with SI in position 2. See Figure 3. 

Level (high) HMT 3.0V below B+ 

Level (low) HMT 3.1V 


Rise Time (Tr) 

1.6 + 0.4 usee 
1.20“+ 0.48 usee 
1.70 + 0.51 usee 


6 
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3-3 1 6.1 With S2 In position 2 and 13.00 + 0.13 VDC applied to the indicated 
pins/the output shall be monitored at all loaded output pins and shall be as 
follows. See Figure 3. 


Pln(s) 
a) 56 

to) 56 and 82 

c) 56 and 73 

d) 56, 82, and 73 

e ) 5 6 , 82, and 73 

f) 56, 82, and 73 

g ) 56, 82, and 73 


Output 


Level (high) 

Level (high) 

Level (high) 

Level (high) 

Level (low) 

Turn on Time (T ON) 
Turn off Time (T OOPF) 


Limits 

HMT 3 V below B+ 

HLT 0.2V higher than out t .(a) 
NLT 0.2V higher than out put (a) 
HMT 2.6V below B+ 

HMT 3.1V 
HMT 0.6 usee 
HMT 2.0 usee 


3-3. 1.6.2 The specifications in 3-3.1*5, 3-3.1.6, and 3-3.1,6.1 are far 

circuit 40351. The corresponding pins far the remaining circuits are listed 
below and they shall conform to the specifications in 3-33“3.1.6, and 


3-3.1.6.1. 

Circuits 40351 and 40354 
Circuits 40352 and 40355 
Circuits 40353 and 40356 


908886848987 85 838078 76 818273 56 

57 59 6l 63 58 60 62 64 67 69 71 66 65 74 56 
54 52 50 48 53 51 49 47 44 42 40 45 46 37 56 


3-3 1.7 Inhibit Driver Gate Input. The Inhibit Driver Gate input shall 
be applied to pin 92, and shall have the following characteristics. See Figure 4. 


Level (high) 
Level (low) 

Rise Time (Tfc*) 
Fall Time (Tf) 
Pulse Width (PW) 
Period (Tl) 


2.40 + 0.24V 
0.8 +~0.1V 
HMT 0.1 usee 
HMT 0.15 usee 
5.0 + 0.5 usee 
12.0"*+ 1.2 usee 


3-3.1.8 Inhibit Driver Gate Output. The Inhibit Driver Gate output s hall 
be monitored at pin 94. Pin 94 shall be terminated to ground thru a 30 ohm, 
10 watt resistor. With the input of 3-3.1.7, the output shall be as follows. 
See Figure 4. 


Level (high) 

Level (low) 

Turn on Time ( m OH) 
Turn off Tine V T OFF) 


HMT 1.8V below B+ 
HMT 0.1V 
HMT 0.5 usee 
HMT 2.0 usee 
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3-3.2 Environmental Requirements , The module shall be operated in 

accordance with the requirements specified in sections 3-3»l*l thru 3-3*l*8 
when the ambient temperatures are 0° _+ 2°C and 65° + 2°C. Operation of the 
Rope Driver Module under the temperature extremes specified herein is for 
verification of good workmanship. Only intermittent test results* shorts* 
or open circuits shall indicate a malfunction within the module. L 

3-3.3 Service Life . The module design is intended to meet the following 

requirements. 

3-3.3.1 Operating Life. The module is intended to meet performance 

specifications for at least 2000 hours of operation* excluding the contractor's 
test time of the complete unit. 

3 * 3 . 3.2 Shelf Life. The module is intended to have a shelf life of at least 3 

years* without operation* at ambient room temperature after final acceptance at 
the contractor's plant when packaged in accordance with HD 100221^. 

3.3.% Design Characteristics 

3.3.4.1 Interchangeability. Unless otherwise specified* the module s hall be 

physically functionally Interchangeable without selection or fitting. 

3- 3 . 4 . 2 Reliability. The module shall be capable of meeting a maximum failure 

rate of 5.505 failures per million hours at a 90 percent confidence level. 

4 . QUALITY ASSURANCE PROVISIONS 

4- 1 GENERAL. Unless otherwise specified herein, the contractor is respond 

slble for the performance of all inspection requirements'prior to submission for 
NASA inspection and acceptance. Except as otherwise specified, the contractor may 
utilize his own facilities or any commercial laboratory acceptable to NASA. 

Inspection records of the examinations and tests shall be kept complete and 
available to NASA as specified in the contract or order. 

4-4.1 Acceptance Tests. These tests shall, be accomplished on each module 

being submitted for acceptance under the contract. Acceptance test data on each 
unit accepted must accompany shipment to the procuring activity. Acceptance tests 
shall be witnessed by the cognizant government inspector, a representative of the 
procuring activity* or as the procuring activity may direct in the procurement order. 
These tests are detailed in paragraph 4-2. Failure of the module to comply with these 
requirements shall result in rejection of the item or lot of items. 
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NOTES 

1. ELECTRICAL REQUIRMENTS 

A. ALL DIODES AFTER ENCAPSULATION SHALL HAVE THEIR 
ELECTRICAL ACCEPTANCE REQUIRMENTS WITHIN THE LIMITS 
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2. CONSTRUCTION REQUIREMENTS 
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DASH NUMBER 

D. THERE SHALL BE A MINIMUM ENCAPSULATION THICKNESS OF.003 
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NOTES 
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L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. ALL SOLDERING CONNECTIONS TO BE MAOE PER MIL-S-G872 
USING SOLDER PER QQ-S-571 SNGO 

& Encapsulate indicated area per nd 1002217 

4, MAP < j86 HIGH AS SHOWN, BLACK PER ND 1002019 ANO NO 1002122 
TYPE H.CLASS 2, USING MARKING INK DWG NO. 1006271-1 
MAP* JH HIGH AS SHOWN, WHITE PER ND 1002019 AND NDI002122 
TYPE H., CLASS 2, USING MARKING INK DWG NO. 100G27I- L 
t. SE D 'A_:2E PER ND 1002023 

7. SELECT FIND Na< FROM 1015985-017 THRU-020 
t. SELECT FIND NO, 7A6 FROM 1015985-007 THRU ~0I3 
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MOTES 

1. INTERPRET DRAWING PER STANDARDS PRESCRIBED BY MIL-0-70327 

2. FOR SYMBOLS,FABRICATION ANO REQUIRED TESTS SEE ND 1002032 

3. FOR INTERCONNECTING OF 6R0UN0 SHCATM CONNECTIONS.SEE INTERNAL 
6R0UND SHEATH CONNECTION CHART 

4. INSTALL CRIMP STYLE TERMINALS IN ACCORDANCE WITH NO 1002206 

5. * DENOTES LENGTH IN FEET 
6 AR DENOTES AS REQUIRED 

7. MARK .08 HIGH BLACK PER NO 10020*9 

©.ENCAPSULATE INDICATED AREA PER NO 1002009 METHOD E, MOUNTING 
SURFACES OF CONNECTORS MUST NOT BE ENCAPSULATED 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MtL-D-70327 

2. TORQUE ALL SCREWS IS 70 19 INCH POUNDS 

3. ENCAPSULATE PER NO 1002217,ALL WIRING MUST BE RETAINED WITHIN ENCAPSULANT 

4. WIRE PER NO 1002031 AND ND 1006155 

5. COAT ALL MATING SURFACES INICATED THUS * WITH FINO NCl 34 

6. AR DENOTES AS REOUIREO 

7. SOLDER PER MSFC-PRO-158 USING SOLDER PER QQ-S-571 SN60 

ft WIRE WRAP PER 1006151 & NO 1002031 USING FIND NQ. 7 

a WIREWRAP PER 1006156 A NO 1002031 USING FINO NO. 30 

10 WIREWRAP PER 1006152 A NO 1002031 USING FIND NO. 7 

IL WIREWRAP PER 1006157 & ND 1002031 USING FIND NO. 30 

12. DETERMINE ACTUAL DIMENSION BETWEEN MOUNTING SURFACES FOR FINO NO. 39A40AN0 
FIND NQ22A23. THIS DETERMINES THE NECESSARY THICKNESS OF FIND NO. 31 

13. BOND FIND NQ 21 TO FIND NQIA2.FIN0 NO 39 TO FINO NQl,FINO NQ3I TO FIND NQ 40&2 ; 
FIND NQ 23 TO FIND NQl PER ND 1002004 

14. MARKING AND LETTERING BLACK PER ND 1002019 A NO NO *002122 , TYPE I.CLASS I 

15. BOND FIND NO.36 TO FIND NQ 38 AT POSITION INDICATED BY REMOVING .300 WIDE BACKING 
STRIP OF FIND NO. 38 AT THAT POINT ONLY. REMOVE ALL BACKING ON OPPOSITE SlOE 

16. WIRE WRAP PER 1006155 ANO 1002031 USING FINO N0.4 
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INTERPRET OR AWING IN ACCORDANCE WITH STANOAROS PRESCRIBED BY MIL-D-70327 
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BOND FIND NQ 2l TO FIND NO I&2, FIND NQ 39 TO FIND NQl,FINO NQ3I TO FIND NO. 40&2 ; 
FIND NQ 23 TO FIND NQl PER ND 1002004 

MARKING and LETTERING black per NO 1002019 AND ND 1002122 .TYPE H,CLASS I 
BONO FINO NO.36 TO FIND NQ 38 AT POSITION INDICATED BY REMOVING .300 WIDE BACKING 
STRIP OF FINO NO.38 AT THAT POINT ONLY. REMOVE ALL BACKING ON OPPOSITE SIDE 
WIRE WRAP PER 1006155 ANO 1002031 USING FINO N0.4 

JUMPER +-3VOLTS BUS STRIPS FROM TRAY A LEFT TO TRAY A RIGHT WITH 
2 LENGTHS OF FINO NO. 4 4 PLACES 

JUMPER GROUND BUS STRIPS FROM TRAY A LEFT TO TRAY A RIGHT WITH 
2 lengths OF Find H0 « 6 PLACES 
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•US SEE DETAIL 8 ON SHEET 3 


INTERPRET DRAWING IN ACCORDANCE WITH ST A HOARDS PRESCRIBED BY WL-D-T032T 
TORQUE ALL SCREWS 6 TO 19 INCH POUNDS —rMr .pe. M Attr 

ENCAPSULATE PER NO 1002217, ALL WIRING MUST BE RETAINED WITHIN ENCAPSULANT 
WIRE PER NO 1002031 AND ND1006155 

COAT ALL MATING SURFACES MCATED THUS * WITH FINO NQ. 34 
AR DENOTES AS RFOUIRFO 
SOLDER PE- ND 1002071 

WIRE WRAP PER 1006151 4 NO 1002031 USING FINO NO 7 

WIREWRAP PER 1006156 4 NO 1002031 USING FINO NO. 30 

WIREWRAP PER 1006152 4 NO 1002031 USING FINO NO. 7 

WIREWRAP PER 1006157 4 NO 1002031 USING FIND NO. 30 

DETERMINE ACTUAL DIMENSION BETWEEN MOUNTING SURFACES FOR F *°JJ a * 4 ° 

FINO NO 22 423. THIS DETERMINES THE NECESSARY THICKNESS!OFJFIND NQ.31 
BOND FIND NQ 21 TO FIND NQ 142. FINO NO 39 TO FINO NQl,FINO NQ3I TO FINO NQ 4042, 
FIND NQ 23 TO FINO NQI PER NO 1002004 T 

MARKING AND LETTERING BLACK PER NO 1002019 ANO N0I002I22 ,TYFCl,CLASSJ 
BONO FINO NO.36 TO FINO NQ 38 AT POSITION INOtCATEO BY REMOVING .300 
STRIP OF FINO NO. 38 AT THAT POINT ONLY. REMOVE ALL BACKING ON OPPOSITE SIDE 
, WIRE WRAP PER 1006155 4N0 1002031 USING FINO N0.4 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

TORQUE ALL SCREWS 15 TO 19 INCH POUNDS 

ENCAPSULATE PER NO 1002217,ALL WIRING MUST BE RETAINED WITHIN ENCAPSULANT 
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NOTES* 

I.INTERPRET DRAWING tN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL 0 70327 
2. FOR SYMBOLS FABRICATION ANO REQUIRED TESTS SEE NO 1002032 
3.INSTALL CRIMP STYLE TERMINALS IN ACCORDANCE WITH NO 1002206 

4. *DENOTES LENGTH IN FEET 

5. AR DENOTES AS REQUIRED 

6^MARK JD8 HIGH BLACK PER NO 1002019 

7.ENCAPSULATE INDICATED AREA PER NO 1002009 METHOD E, MOUNTING SURFACES OF 
CONNECTORS MUST NOT BE ENCAPSULATED 































































































































































































































notes: 

^interpret drawing in accordance with standards prescribed 

BY MIL-D-70327 

2. for symbols fabrication and required tests SEE ND 1002032 
3.INSTALL CRIMP STYLE TERMINALS IN ACCORDANCE WITH N0I002206 
♦.^■DENOTES LENGTH IN FEET 
5. MARK .06 HIGH BLACK PER NO 1002019 
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notes: 

(.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-0*70327 

2.FOR SYMBOLS FABRICATION AND REQUIRED TESTS SEE NO 1002032 
3.INSTALL CRIMP STYLE TERMINALS IN ACCORDANCE WITH NDI002206 

4. ^DENOTES LENGTH IN FEET 

5. MARK .06 HIGH BLACK PER NO 1002019 
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NOTES: 

I. COMPUTER PROGRAM ASSEMBLY NO AND MODULE 
DASH NO. WILL BE MARKED ON EACH MOOULE. 
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notes: 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
2.STAKE ALL COMPONENTS PER NDI002009 

3 ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 

4 AR DENOTES AS REQUIRED 
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SEE NOTE 6 >—SEE NOTE 6 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS PRESCRIBED BY MIL-0-70327 

2. AR OENOTES AS REQUIRED 

3. f T DENOTES FEED THROUGH 

4. * DENOTES POSITIVE SIOE OF CAPACITOR 

5. K OENOTES CATHODE SIOE OF 010DE 

6. BONO FINO NUMBER 24(Ql,Q2jQ4p6)T0 FlNO NUMBER I PER NO 100 2004 TYPE 1 

7. BONO FIND NUMBER 23(Q3,Q5), FWO NUMBER 24( Q7,Q8) AND FINO NUMBER 25( Rl, *3 
TO FINO NUMBER 2 PER NO >002004 TYPE l 

8. TYPICAL SLEEVING FOR FT3,FT4 ? FTS,FT7,FT9 B FT© 

9. TYPICAL SLEEVING FOR FT2 AND FT8 

10. TYPICAL SLEEVING FOR FIND NUMBERS II THRU 18,21 A NO 22 

11. WELD PER NO >002005 

12. BLACK DOT ANO CROSS HATCHEO WIRING INOICATES UPPER LEVEL WIRING 

13. WHITE DOT ANO CLEAR WIRING INDICATES LOWER LEVEL WIRING 

14. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH >ND100204% 

15. ENCAPSULATE PER NO 1002183 TYPE I 

17. MARK .100/060 HIGH WHITE CHARACTERS PER NDIOO20I9 ANO N0I002I22,TYPE H, 
CLASS 2 USING INK IOOG27I-I. B BMf R AL I 8B A B tHOR » 

18, MARKJ44/J00 HIGH WHITE CHARACTERS PER NDI0020I9 AND NDI002I22* TYPE I, 
CLASS 2 ANO SERALIZE PER N0IO02023 USING INK I00G27W 

18. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL MEET 
ALL Of THE REQUIREMENTS OF PS 1003217 
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SEE NOTE 6 >—SEE NOTE B 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

2. AR DENOTES AS REQUIRED 

3. F T DENOTES FEED THROUGH 

4. * DENOTES POSITIVE SIDE OF CAPACITOR 

5. K DENOTES CATHODE SIOE OF DIODE 

6. BOND FIND NUMBER 24(Ql,Q2£4,Q6)T0 FIND NUMBER I PER ND 100 2004 TYPE 1 

7. BOND FIND NUMBER 23(Q3,Q5), FIND NUMBER 24(Q7,Q8)AND FIND NUMBER 25(KI,k3 
TO FINO NUMBER 2 PER ND IQ020O4 TYPE I 

8. TYPICAL SLEEVING FOR FT3,FT4 ? FT6,F T7,FT9 B FT© 

9. TYPICAL SLEEVING FOR FT2 AND FT8 

10. TYPICAL SLEEVING FOR FIND NUMBERS II THRU 18,21 A NO 22 
II . WELD PER ND 1002005 

12. BLACK DOT AND CROSS HATCHED WIRING INDICATES UPPER LEVEL WIRING 

13. WHITE DOT AND CLEAR wiring indicates lower level wiring 

14. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH NO 1002069 

16. ENCAPSULATE PER ND 1002183 TYPE I 

17. MARK .100/060 HIGH WHITE CHARACTERS PER NOI0020I9 A NO N0I002I22, TYPE E, 
CLASS 2 USING INK 1006271-1. CENTRALIZE AS SHOWN 

18. MARK J4C/.I00 HIGH WHITE CHARACTERS PER N0I0020I9 ANDNDI002I22,TYPE H # 
CLASS 2 AND SERALIZE PER NDI002023 USIN6 INK I00627M 

19. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCOROAMCE WITH AND SHALL MEET 
ALL OF THE REQUIREMENTS OF PSI0032I7 

20. FINO NO.8 TO BE ETCmED PER ND1002146 
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1. INTERPRET ORAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT MIL-0-70327 

2. A R DENOTES AS REQUIRED 

3. f T DENOTES FEED THROUGH 

4. * DENOTES POSITIVE SIDE OF CAPACITOR 

5. K DENOTES CATHODE SIDE OF OlODE 

6. BOND FIND NUMBER 24(Ql,Q2£4,p6)T0 FIND NUMBER I PER NO 1002004 TYPE 1 Off TYPE Y 

7. BOND FIND NUMBER 23(Q3,Q5), FND NUMBER 24<Q7,Q8)AND FIND NUMBER 25( Kl, K^ 

TO FINO NUMBER 2 PER NO 1002004 TYPE I Off TYPE Y 

8. TYPICAL SLEEVING FOR FT3,FT4 ? FT6,F T7,FT9 8 FT© 

9. TYPICAL SLEEVING FOR FT2 AND FT8 

10. TYPICAL SLEEVING FOR FIND NUMBERS II THRU 18*21 ANO 22 

11. WELD PER NO 1002005 

12. BLACK DOTAND CROSS HATCHED WIRING INDICATES UPPER LEVEL WIRING 

13. WHITE OOT ANC CLEAR WIRING INDICATES LOWER level wiring 

14. unless OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH 'NO 1002089 
18. ENCAPSULATE PER ND 1002183 TYPE I 

17. MARK .100/060 HIGH WHITE CHARACTERS PER N0IOO20I9 ANO N0I002I22, TYPE », 
CLASS 2 USING INK 1006271-|. CENTRALIZE AS SHOWN 

18. MARKJ4Q/.I00 HIGH WHITE CHARACTERS PER NDI0020I9 AND N0I002I22, TYPE £, 
CLASS 2 AND SERALIZE PER NDI002023 USIN6 INK I00627M 

19. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL MEET 
ALL OF THE REQUIREMENTS OF PSI0032I7 

21. SOLDER FINO NO. 8 PER NDI00207I, USING SOLDER PER NRIO02075 
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2-1.2 nonconforming Unite . The failure of the end product to pass any 
e xamin ation or test of this FTM will automatically classify the Failure Detect 
Assembly as nonconforming. When nonconforming units are corrected by the 
contractor, the unit shall be reinspected. The reinspection of a nonconforming 
unit may be limited to the test or examination which defined the nonconformance; 
or, when so directed by the NASA Inspector, a complete reexamination and retest 
of the unit may be required. Nonconforming units which have not been corrected 
will be considered for acceptance only upon formal application of a waiver by the 
contractor to the cognizant NASA representative* 

2-1*3 Applicable JDC 1 s . The following JDC's form a part of the procedure 


JDC 05090 
JDC 05091 
JDC 05092 
JDC 05093 
JDC 04310 


Thermal Test 
Vibration Test 
Cable Assembly Test 
Operational Test 


• Module Visual Inspection 
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AND SHALL MEET ALL THE REQUIREMENTS OF RS.1003220 
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REVISED PER TQRR gl34§ 
REVISED PER TORR 22461 ~ 
' REVISED PER TDRR 23121 
REVISEO PER TDRR 23633 
‘ REVISED PER TORR 24950 
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DETAIL A 

SCALE 4/1 



6 & N FAILURE DETECT 

1003220 Cl Or* -- 

REV Z3*m - 

** ----- 


— APPLICABLE DASH NUMBER 
-DRAWIN6 REVISION LETTER 


SECTION A-A 



LACED WIRES MUST CLEAR 
JACKSCREW AND HOLE 


5 J SEE NOTE 5 



M2. ® 




notes: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. SOLDER PER ND1002071 

3. BOND FIND NO. 3 TO FIND NO.I PER NDI002004 TYPE Y 

4. SEAL FIND NO. 5 TO FIND NO. I PER ND 1002004 TYPE YI 

5. MOUNTING TORQUE FOR FIND NO. 5 TO BE 15-20 INCH POUNDS 

6. MARK .I40/.I00 HIGH WHITE CHARACTERS PER NDI0020I9 AND 
SERIALIZE PER ND 1002023. CENTRALIZE AS SHOWN 

7. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH 
AND SHALL MEET ALL THE REQUIREMENTS OF RS. 1003220 


101 0618—2 

1010628 -I 

1004615-2 

1003217 

1005731 

1C 04316 

1004315 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN pf 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
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PBOCIBBMOnSSPBCIFIGATIDV 

FOR 

THE IAILOB* DETECT MBBOLT 

1 * soon 

1- 1 PURPOSE* Ihia epedfloatlon eetabliahee the raqnl runt a for tho 

prnnnranent of tho Failure Dotoot MM^JfcorMtos mW Jhfttrtdl*** la 
intended for «oo in tho AFCVLO Qo id a aoe Coopatar* 

2. APfUCAHE DOCUWTS 

2- 1 IP9BCTIVB ISSUES* Tho following doewaante of tho leone la offoot oa 

tho date of inrltatlono for bids font a part of tide apeelfleatioa tp tho extant 
epeolfled herein* 

SPECITIGAT1DVS 

VISA - 

VD-1002023 

VD-1002037 

VD-10022lii 

Durans 

VASA - 

1003220 Meehanleal AeoerfOj for the Ftllare Detect 

AAsehhl?. 


Proce dur e for Serialisation of O o opo nent e, 
Assemblies ate*, for APOLLO Ooldaaoo and 
Vavigatlon Equipment* 

APOLLO Airborne Ouldaiioo and VaTigation 
Equipment, Environnatal Qaalifloatloa 
Specification for 

Oonoral Specification for Preaorration, 
Packaging, Paokiag and Con t a in e r Marking 



APOLLO G & B Specification 

PS 1003220 

Date_ 


TABLE I (Coat'd) 


05A8P2 05A&J1 

Pin Ho. to Fin Ho. 


05A8P2 

Pin No. 

o$a 8 ji 

to Pin Bo. 

139 

.211 


20T 

201 

139 

209 


84 

8k 

19T 

19T 


84 

157 

19T 

201 


100 

100 

207 

19T 


99 

99 


3-3.1.2 The inSSlafeiCton resistance measured with $00 TO applied for 300 msec 
aeros 8 each pin and every other pin, excluding the pin combinations listed in 
Table I and any combination involving a pin listed in Table II, shall be not 
less than 30 megohms. 


TABLE II 


Pin BO. Connector 


Pin BO. Connector 

143 05A8J1 

144 05A8J1 

14$ 05A8J1 

182 05A&J1 

183 05A8J1 

123 05A8J1 

124 05A8J1 

125 05A8J1 

156 05A8J1 

157 05A8J1 

158 05A8J1 

84 05A8J1 

87 05A8J1 


211 05A8J1 

209 05A8J1 

197 05A8J1 

100 o$a 8 ji 

99 05A8J1 

207 05A8P2 

99 05A8P2 

100 05A8P2 

197 05A8P2 

.139 05A8P2 

146 05A8P2 

147 05A8P2 

84 05A8P2 


3-3.1.3 With the conditions as described in Figure 1 and with an input 

pulse having characteristics as described in Figure 2A applied to terminal 182 
of 0$A8J1, the output pulse mlnitored across output terminals 146 and 147 of 
05A&P2 shell have the characreristics described in Figure 2B. 
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3-3.14 With the conditions as dsscribad in Pigura 3> tha resistance 
■assured between the following pairs of output t emIn a l s of 0 £a 8J1 
shall be as indicated below* 


12U and 125 
157 and 158 
lliia and 115 
87 and 100 
123 and 12k 
156 and 158 
113 and 1U5 
17 and 99 


lot acre than 0*5 ohas 
lot aore than 0*5 otaas 
lot wore than 0.5 ohas 
lot acre than 0.5 ohas 
lot less than 10 aegohaa 
lot less than 10 aegohaa 
Mot less than 10 aegohaa 
Mot less than 10 aegohaa 


13*0 ♦ 0.13 VDC 



Failure Detect Module 

AN O- 


Jl-211 


0- 


— O Jl-209 


-O K-U, "* °- 


ji-m 0- 


J1-2QQL 0“ 




Output Tbrainale 


FIGURE 3 
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3-3.1.5 With the conditions ss des cribe d in fleers X end with the Inpat 
pulse haring characteristics as described In figure k applied to terminal 
182 of Q5l8jl, the resistance Measured bo t e em the following pairs of output 
terminals of 05l8JX shall be as Indicated belewt 




A* Lerel (Hi) 0 .$ ♦ 0.1 YDC 

B. Lerel (Lo) MKT 7.2 YDC 

C. Pulse Width 6.0 ♦ 0.6 usee 

0* Period Tine 1.0 ♦ 0.2 sec 

X* Bise Tine MKT nsec 

P. Fall Una MKT pOO nsec 
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FDULL TEST METHOD 


SHE RLILOHE EETKCT ASSKMHU 


1 GENERAL HEQUIHBCMTS 

1-1 INTRODUCTION. Unless otherwise specified, the contractor is 

responsible for the performance of all inspections to the satisfaction 
of the NASA representative. Except otherwise specified, the contractor 
nay utilise his facilities or aqy commercial laboratory acceptable to NASA. 
Inspection records of the examination and tests shall toe kept complete and 
available to NASA as speeifled in the contract or order. 

This specification lists the inspections for the Failure Detect 
Assembly hereafter called Assmtoly which must heneonducted prior to acceptance. 
The procedures herein shall be followed in detail in order to ascertain whether 
the item merits acceptance or warranto rejection. 

1-2 SAPETT PRECAUTIONS. To prevent damage to assewbly pins, exercise 
caution when installing or removing aaaeebly fr on test jig. Follow nomal 
safety precautions for using electrical equipment during test. 

1-3 APPLICABLE DOCUMENTS. This specification shall he used in conjunction 
with the Failure Detect Assembly. Where the requi rement s of MPC 200-2 and this 
specification arc in conflict, resolution mast be obtained from NASA and the MIT 
AFOILO Management Office via the purchaser. 

1-3.1 Drawings. Drawings for assm d fl y arc listed in DUO. 1003220. 
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APOLLO 0 & V Specification 
PTM 1003220 

Data 


1-li DHBX OP units OP IMSRCTIOH 

Mot Applicable 
l-$ EQUIPMENT REQUIRED 

1-5.1 Teat Equipment. Calibration cheeks and adjustmantsen the teat 
equip«ent“^HalPbe rSiaLarly scheduled, and the results of all such calibra¬ 
tions shall be subject to cognisant NASA Inspector approval# 

Item SOEL- 

Test Station No. 2001 Hay Dn. lB71ilf 

l-5#2 Jig and Fixtures. Test probes shall not be used to neke direct ^ 
tl ftonnaction to tne oonneotors on the Failure Detect NsawsMy. Ihtllg 

connectors shall be used# 

1-6 SPECIAL NOTBS 

1-6.1 Test Limits. Where space is provided in Hie test procedure data ^ 
sheet to indicate 'tEe specific reading obtained, the reading will be recorded 
if a Unit is given for the test. If Units are not stated, the teetnan shall 
stanp or initial tin space provided, indicating that tin requirements were net 
satisfactorily# 

1- 7 DEFINITIONS AND ABBREVIATIONS# The following definitions and 

abbreviations are applicable to the test of this FTNt 

NLT - Not Less Than 

PUT m Not Nora Than 

2. INSPECTION AND BST 

2- 1 INSPECTION AND ttST SEQUENCE. The inspection and te st s e q u en ce is pre¬ 

sented in section 2-1.3 and no alternate sequence way be employed# 
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2-1.2 - Nonconforming Units , The failure of the end ptroduct to pass any 

examination or test or this FTM will automatically classify the failure Detect 
Assembly as nonconforming. When nonconforming units are corrected by the 
contractor, the unit shall be reinspected. The reinspection of a nonconforming 
unit nay be United to the test or examination which defined the nonconformance; 
or, when so directed by the RASA Inspector, a complete reexamination and retest 
of the unit may be required* Nonconforming units which hare not been corrected 
will be considered for acceptance only upon formal application of a waiver by the 
contractor to the cognizant NASA representative* 

2-1*3 Applicable JDC 1 8 . The following JDC's form a part of the procedure 


JDC 05090 
JDC 05091 
JDC 05092 
JDC 05093 
JDC 04310 


Thermal Test 
Vibration Test 
Gable Assembly Test 
Operational Test 
Nodule Visual Inspection 






. .. net s a. »>' j 











SECTION A-A 



SEE NOTE 7 


L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BV MIL-D-70320 

2. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

3. PINS IN SIGNAL CHART ARE CONNECTED TOGETHER USING 
FIND NO. 7 AS SHOWN 

4. WELD PER NO 1002005 

5. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN 
ACCORDANCE WITH ND 1002069 

6. ART DENOTES A S REQUIRED 

7. MARK.lV*20 HIGH WHITE CHARACTERS PER ND 1002019 AND 
ND 1002122 TYPE H CLASS 2 USING INK 1006271-1 

8. MARK .I0/.08 WHITE CHARACTERS PER NO 1002019 AND 
NO 1002122 TYPES CLASS 2 USING INK 1006271-1. 
SERIALIZE PER NO 1002023 



,4 3 —*-* 

T~t: 


SEE NOTE 8 


in0 30ISSIHi HUM T18W3SSV " 

TEST CONNECTOR 

NASA NO. 1003230 LT.TJX 
MFD BY • 


MARKING VIEW 

scale: i/i 


1006757-13 
MSI6633-40I5 
1004546-3 
1004546" I 
1004579 -I 

1004322 _ 

1003231 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES INSTF 

CAPACITOR VALUES ARE IN * 

RESISTOR VALUES ARE IN OHMS ! 

TOLERANCES ON DRAWN 2 

FRACTIONS DECIMALS ANGLES CHECKED 

dfc ^ .02 * - APPROVEI 

DO NOT SCALE THIS DRAWING 
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CAMBRIDGE. MASS. 
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FINAL TEST METHOD 
FOR 

TEST CONNECTOR ASSEMBLY 


1 GENERAL REQUIREMENTS 

1—1 INTRODUCTION. Unless otherwise specified, the supplier is 

responsible for the performance of all inspections to the satisfaction 
of the NASA representative. Except as otherwise specified, the supplier 
may utilize his facilities or any commercial laboratory acceptable to 
NASA. Inspection records of the examination and tests shall be kept 
complete and available to NASA as specified in the contract or order. 

The specification lists the inspections for the Test Connector 
Assembly hereafter called Assembly \rtiich must be conducted prior to 
acceptance. The procedures herein shall be followed in detail in order 
to ascertain vdiether the item merits acceptance or warrants rejection. 

1—2 SAFETY PRECAUTIONS. To prevent damage to Assembly pins, exer¬ 
cise caution vfaen installing or removing Assembly from test jig. Follow 
normal safety precautions for using electrical equipment during test. 

1-3 APPLICABLE DOCUMENTS. This specification shall be used in con¬ 
junction with the Test Connector Assembly. Where the requirements of 
NPC 200-2 and this specification are in conflict, resolution must be 
obtained from NASA and the MIT APOLLO Management Office via the Purchaser. 


1-3.1 Drawings . Drawings for Assembly are listed on DWG. 1003230. 
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1-4 INDEX OP UNITS OF INSPECTION 


Not Applicable. 
1-5 EQUIPMENT REQUIRED 


1-5.1 Test Equipment , 
test equipment shall be 
such calibrations shall 


Calibration checks and adjustments on the 
regularly scheduled, and the results of all 
be subject to cognizant NASA Inspector approval. 


Item 


gyp? 


Test Station No. 1303 Ray Dwg. 185750 


1-5.2 ^iq and Fixtures . Test probes shall not be used to make 

»«mht eleC M r i Cal connection to the connectors on the Test Connector 
Assembly. Mating connectors shall be used. 


1-6 


SPECIAL NOTES 


V"®* 1 . g est Limits . Where space is provided in the test procedure 
data sheet to indicate the specific reading obtained, the reading will 

the^est^f 18 giVen . f ° r the test - If limi t» “e not stated, 

the testman shall stamp or initial the space provided, indicating that 
the requirements were met satisfactorily. 

x “7 . DEFINITIONS AND ABBREVIATIONS. The following definitions and 

abbreviations are applicable to the text of this FTM: 


NLT 

NMT 

INSPECTION AND TEST 


Not Less Than 
Not More Than 


2-1 ins pection and Test Sequence . The inspection and test sequence 
is presented in section 2-1.3 and no alternate sequence may be employed. 
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2-1 • 2 fl^onfgrming Vnitg. The failure of the end product to pass 
any examination or test of this PTM will automatically classify the 
Test Connector Assembly as nonconforming. When nonconforming units 
are corrected by the contractor, the unit shall be reinspected. The 
reinspection of a nonconforming unit may be limited to the test or 
examination vftiich defined the nonconformance; or, when so directed 
by the NASA inspector, a complete re-examination and retest of the 
unit may be required. Nonconforming units which have not been correc¬ 
ted will be considered for acceptance only upon formal application 
of a waiver by the contractor to the cognizant NASA representative. 

2 “ 1 *3 ARPllcflblg JDC'g. The following JDC's form a part of this 
procedures 


JDC 05395 Continuity and Hi Pot Tests 

JDC 05396 Connector Visual Inspection 
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NOTES 

L 


INTERPRET DRAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70320 

2. ASSEMBLE FIND NO.2 AND FIND NO* 3 TO FIND NOJ PER NO 1002136 

3. MARK .05/.07 WHITE CHARACTERS PER NO 1002019 AND NO 1002122* 
TYPE H i CLASS 2 

4. IDENTIFY WITH PART NO. PER NO 1002019 

5. SEAL FINO NQ.2 ANO FIND N0.3 TO FINO NO. I PER NO 1002004 TYPE^n 
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NOTICE — WHEN 60VCRNMENT DIUWIHC*. SFICIFICATIOH*. 0« OTHER DATA 
ARE USED ROD ART PURPOSE OTHER THAR IR CORRECTION WITH A DCPINITELT 
RELATED SOVERNHENT PROCUREHENT OPERATION. THE UNITED STATES COVERN- 
WENT THERERT INCURS NO RESPONSISILITT NOR ANT ONLINATION WHATSOEVER: 
AND THE FACT THAT THE 60VERMNENT NAT HAVE FORNULATED. FURNISHED. OR 
IN ANT WAT SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO RE RE CARDED ST INPLICATION OR OTHERWISE AS IH ANT NANNER 
LICENSINS THE HOLDER OR ANT OTHER PERSON OR CORPORATION. ON CON VET- 
INS ANT RISHTS OR PERN I SSI ON TO NANUFACTURC. USE. OR SELL AWT 
PATENTED INVENTION THAT NAT IN ANT WAT RE RELATES THERETO. 




REVISED PER TDRR 13302 
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TABLE I 


AGC 

SUBSYSTEM 

AGC 

SUBSYSTEM 

NO. 

AGC 

NAV DSKY 

MAIN DSKY 

FTM 

1003400- 

5 

1003166 

10034 58 

1003459 

1003400-1 

1003400-1 

6 

1003186 

1003458 

1003459 

1003400-1 

1003400-2 

7 

1003186 

10034 58 

1003459 

1003400-2 

1003400-3 

8 

1003469 

1003524 i 

1003540 

1003400-3 

1003400-3 

20 

1003469 

1003524 

1003540 

1003400-3 

1003400-4 

9 

1003477 

1003524 

1003540 

1003400-4 


NAME PLATE INFORMATION 
(SEE NOTE 2) 


PART DASH NO. 


SERIAL NO. 


RAY 


RAY 


1003400-1 


1003400-2 


1003400-3 


1003400-3 



NOTE 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
2. STAMP THE NAMEPLATE ON THE A6C MAIN DSKY AND 
NAV DSKY WITH PART NUMBER AND SERIAL NUMBER 
PER TABLE I 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
± ± ± 

DO NOT SCALE THIS DRAWING 
MATERIAL 
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I HEAT TREATMENT 
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APPLICATION 
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NOTES: 

...I, INTERPRET DWG IN ACCORDANCE WITH STANDARDS 
. PRESCRIBED BY MIL-D-70327 

2. WELD PER ND1002003 ANDI002005 

3. •'DENOTES LENGTH''IN' FEET 

4. STAKE PER ND1002004 

S FIND NQ.2 SHOULD BE POSITIONED 
APPROXIMATELY AS SHOWN 


SEE NOTE 4 fs 
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UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS OEO MAl t ANQLES 


1006776-22 

1006757-13 

1004604 _ 

1003541 _ 

PART OR 
BENTIFYING NO. 


mrotUMCNTATtON IMS 


INSULATION, SLEEVING _ 4 

WIRE. ELECTRICAL 3 

BLOCK. INSULATOR c 

PLATE. CONNECTOR 1 
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DESCRIPTION_ » ** 

UST OF MATERIALS 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

2. MARKING AND LETTERING TO BE BLACK PER NDI0020I9 ANO 1002122 TYPE II CLASS I 

3. COAT ALL MATING SURFACES OF FINO NO.I k FIND NO. 2 
WITH FIND NO. 10 

4. AR DENOTES AS REQUIRED 

5. UNLESS OTHERWISE SPEC IF ICO, TORQUE ALL TRAY HALF 
RETAINING SCREWS 15 TO 19 INCH POUNDS 

S. SOLDER PER MSFC-PR0C-I5G USING SOLDER PER QQ-S-57I,SN60 




FIND NO. I It FIND NO. 2 SHOWN Ml OPEN POSITION 
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SECTION C-C 
SCALE 8/1 


a 



CD 



SECTION B“B 
SCALE 2/i 


L J 


NOTES 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PNESCRIKD 
BY MIL-D-70327 

2. MARKING AND LETTERMG TO BE BLACK PER ND1002019 ANO 1002122 TYPE X 
}. COAT ALL MATINS SUBPACES OP FIND NO.I k FIND NO.2 
WITH FIND NO. 10 

4. AR DENOTES AS REQUIRED 

5. UNLESS OTHERWISE SPECIFIED, TORQUE ALL TRAY HALF 
RETAINING SCREWS IS TO 19 INCH POUMOS 

4. SOLDER PER NO 1002071 

T. MARK ANO SERIALIZE J* HIGH WHITE PER NO 100*021 
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REF 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MlL-D-70327 

PART DESIGN CONTROLLED BY NAA ICO MHfN-01002-114 
ELECTRICAL REQUIREMENTS: 

UNIT SHALL BE HI-POTTED AT 500VDC FROM EACH 
INDIVIDUAL CONDUCTOR TO ALL OTHER TO ALL 
I OTHER CONDUCTORS AND TO FRAME 
i UNIT SHALL BE CONTINUITY TESTED FOR ONE OHM 

OR LESS RESISTANCE BETWEEN TERMINALS PER 1006138 
MARK .09 HIGH AS SHOWN, WHITE PER NDI0020I9 AND 
NDI002I22 TYPE II CLASS I USING 1010729-3 
SERIALIZE PER ND1002023 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. PART DESIGN CONTROLLED BY NAA ICO MH04-0I002* II* 

3. ELECTRICAL REQUIREMENTS: 

UNIT SHALL BE HI-POTTED AT 500VDC FROM EACH 
INDIVIDUAL CONDUCTOR TO ALL OTHER TO ALL 
OTHER CONDUCTORS AND TO FRAME 
j UNIT SHALL BE CONTINUITY TESTED FOR ONE OHM 

OR LESS RESISTANCE BETWEEN TERMINALS PER 1006138 
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CLASS 2 USING 1010729-3 
3. SERIALIZE PER NO 1002023 
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UNIT SHALL BE HI-POTTED AT 500VDC FROM EACH 
INDIVIDUAL CONDUCTOR TO ALL OTHER TO ALL 
OTHER CONDUCTORS AND TO FRAME 
UNIT SHALL BE CONTINUITY TESTED FOR ONE OHM 
OR LESS RESISTANCE BETWEEN TERMINALS PER 1006138 
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NOTESl 1 

, i^i*‘NTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
g.^kLL CONNECTIONS TO BE MADE BY WEL0IN6 PER ND 1002005 ^ : 

* *3. MARK .OSi.lO -HIGH WHITE PtR ND7QC20I9 AND ND KT02I2* TYPEII, CLASS 2,USING 
MARKING - INK 1006271- I, SERIALIZE PER NO 1002023 
- 4.MARK .24/.2S HIGH WHT PER NO 10020*9 ANO ND1002122 TYPE H.CL4SS 2 USING MARKING INK 1006271-1 
5. FILL KEYING POLES MARKED A^.O.T, U,Y^ USING _THERMALLY_,£ONDUCTlV£. EPOXY RESIN 
* £ - PER NDI002J 83,00 NOT EVKCUMSE ‘“AFTER FILLING' TV" ' ‘" V ' 

6 APPLY FIND NO 10 TO INTERFACE PRIOR TO ASSEMBLY , 

7. ENCAPSULATE MODULE PER NO 1002002 $LACK POLYURETHANE FOA»$ I NO ICA TED AREA ONLY 

8. BONO FIND NO2 TO FINO NOI USING FINt> NO* 15 

9. SEAL INSULATORS & TERMINALS AS SHOWN PER ND 1002004, TYPE YL 

$■ 10 AR DENOTES AS REQUIRED 

i II WORKMANSHIP FABRICATION AND INSPECTION REQUIREMENTS PER NDI002069 
EXCEPT TWIST WIRES TO MALCO TERMINALS -WHERE REQUIRED 
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MOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-O-70327 

2. ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
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8. A/R DENOTES AS REQUIRED 

9. FT DENOTES FECOTHRU 

ia VALUE TO BE DETERMINED BY ELECTRICAL TEST 
Ra»Rllftl5,£ (U8 10 BE SELECTED FROM CHART A 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70J27 

2. PHANTOM LINES OENOTE AGC COLDPLATE TO BE 
SUPPLIED BY NORTH AMERICAN AVIATION, INC 
REE PART NO. VI6-6I404G-2IX 

3. PINO NO. 6 & 8 ARE TO BE SUPPLIEO & IDENTIFIED 
PER NO 1002019 
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L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED ST MIL-D‘70327 

2. ALL CONNECTIONS to BE MADE BY WELDING PER NOI002005 
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NOTES: 
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NOTES: 


| INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
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TiuB 

1? 

see n6te i2 

RESISTOR, 

FIXED, 

, FILM ‘ 

16 

SEE NOTE 12 


.FIXED, 

. FILM 

41- 

1066752 


DR. SILICON 

i« 

IfTNOTTiJ- 

1 THERMISTOR 


jt 


I 1006715 —I 
AR 1006776- 22 

aR i6olyS7-~i— 

AW 1006776-23 
AW 1006757-12 
AR rrr •‘rtf 1 J 
4 1004544 

I 1004555_ 

I 10045 SB 
I 1004556 
I I004S57 
I 1004560_ 


Thermistor 

INSULATION. SLEEVING 

wiM.El«tWal..026 BIa'~ 

INSULATION, SLEEVING 
WIRE. ELECTRICAL. .010 DIA ~ 
~~ .>.g«iV£.Al. 8ACKC0 
PIN .GUIDE 
END PLA E. RIGHT 

' END PLATE. .EFT _ 

' NUT.SLEEVE 

' SPRING. LEAF_ 


LOT Of MATWAS 

MANNED VACKRAFT CENTER 


1003827 _ 

Herr ASSY USED 0 * 


* MAWN AfiM- -~WUt» 

CHCCKCD 


COMPONENT ASSEMBLY 
OSCILLATOR STAGE 
_ AGC OSCILLATOR 

- J 1003526. 
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ER TORR WXi,A 
QR#lSufc»»CHK COfr [ 



Bin _ 


O PER TORR^VOf ///I ./ .1, 

q^a 'm 7^1 C 



THIS AREA TO K FRE 


OF ENCAPSULATION 







-:§H‘ "•*“* 

SEE NOTE S 


JIO MAX TYP- 
SEE NOTE 2 


I 



-095 MAX 
TYP 


-050 MAX 
SEE NOTE 2 


030 MIN — 
2 PLACES 


>055 MAX TYP 
SEE NOTE I 


350 MIN — 
6 PLACES 


MOTES 

L WMTE OOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING TO PINS El BE2< 

2. BUCK 0O¥ INDICATES LEAO TO BE CUT TO DIMENSION SHOWN FOR ' 

se:ono LEVEL WIRING 

3 Wl RING STANDARDS FOR WELDED UNITS IN ACCORDANCE WITH NO 1002003 ANO N0I00200S 
4. S T MlE FINIO NQ.36,FIN0 N0.42 AND ALL FEED THROuGHS TO FIND NCU PER N0I002009 
f OVERLAP ENDS OF FIND NO 7 APPROXIMATELY 25 INCH AT CRYSTAL 

SURFACES 'CLOSEST TO FIND NO, 2 FTI- 

C BO 4 0 FI NBl M O H ANP ST TORINO HO. IRgR N O IOOE OQ4 1 
f. RE ROVE AIMO DISCARD EXISTING NUT ON FIND NO. 34 AND REPLACE 
WITH FIND NO.3 

B. TM 1ST LEMOS AS SHOWN 4 TIMES PER INCH 
S ENCAPSULATE CAVITIES OF FIND NO.I TO DIMENSION SHOWN IISNIB 
NT V11 PEN NOI002009 
10 AROCHOTES AS REQUIRED 
11. R l•£NOTE'S CATHODE SIOE OF DIODE 

12 THESE PAFRTS TO BE PART OF KIT ASSEMBLY DW6. NO. 1003538 ANO NOMINAL VALUES TO BE SELECTED FROM SHEET 2 OF I00352G 
I 3 IN ERPNC'T DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BT MIL-0-70327 


A A\ 

TT 


t% Ft « NO.7, ALUMINUM BACKED ADHESIVE PER MIL*T-11291 .7S5/-733 WlOE 
IS. WHOM nm. VALUE OF RI is 0 OHMS USE .020 oia nickel wire, rno HO. 10 
»f. »c«0 FiNOt NO. 4 AND find NO. > TO FIND NO. I PER N0 1002004 
• G. fcC wOf R P<CR NDI00207I 


-FROM RT3-AT0 FT7 


-FROM RTJ-B TO 
R8,R?R«tlEl2 


-020 MIN 
FOR POTTING 


VIEW SHOWN WITH POTTINS REMOVED 




SOLDER 3 TURNS OF FHlO NO. 43 
TO LEADS OF FINO NO.42 


SEE NOTE It 



COMPONENT ASSEMBLY 
OSCILLATOR STAGE 
AGC OSCILLATOR 1 




































































































































































































































































w- - s-tR '«:■ 


92S200I 





THIS ARC A TO BE FREE 
OF ENCAPSULATION 


OTT 4-£T) 


-SEE NOTE I 

i S-, 


-%9£ BELOW FLUSH 
* 6 PLACES 


.110 MAX TYP- 
SEE NOTE 2 


-JOSS MAX 
TYP 


-JO 50 MAX 
SEE NOTE 2 


030 MIN—* 
2 PLACES 



-JD5S MAX TYP 
SEE NOTE I 


WHITE OOT INDICATES LEAD TO l * CUT FOR FIRST LEVEL WIPING 
SLACK OOT INDICATES LEAD TOBi CUT TO DIMENSION SHOWN FOR 
SECOND LEVEL WIRING 

WIRING STANDARDS FOR WELDED UNITS IN ACCORDANCE WITH NO 1002003 AND MM002009 

STAKE FIND NO 3G TO FIND NO.I PER NO 1002009 

OVERLAP ENDS OF FIND NO, 7 APPROXIMATELY.25 INCH AT CRYSTAL 

SURFACES CLOSEST TO FIND NQ 2 

BOND FIND N0b3G AN037 TO FIND NO. I PER NO 1002004 
REMOVE ANO DISCARD EXISTING NUT ON FIND MO. 34 AND REPLACE 
WITH FINO NO.3 

TWIST LEADS AS SHOWN 4 TIMES NEW INCH 
ENCAPSULATE CAVITIES OF FIND NO.I TO DIMENSION SHOWN USING 
RTVII PER NGI002009 
AR DENOTES AS REQUIRED 
K DENOTES CATHODE SIDE OF DIODE 

THESE PARTS TO BE PART OF KIT ASSEMBLY DW6. NO. 1003538 
INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS PRESCRIBED 
BY MIL-0-70327 

BE NO LEAD AS SHOWN ANO SOLDER TO FINO NO. 41 PER MSFC-158, 

COMPOSITION SN63, FLUX CORED 


3J50 MIN— 
6 PLACES 


TO PMS 2 8 4 ◄ 





-§§§ BELOW FLUSH 


A A\ 

tt 


1004564 

SHIELD 


4| 

SEE NOTE 1 i 

RESISTOR FIXED FILM 


40 

SEE NOTE 12 

RESISTOR. FIXED. FILM 


39 

i666t5S-~3i- 

capacitor, fixed, tanYaL 

UM 

3U 

SEE NOTE 12 

CRYSTAL UNIT. QUARTZ 


37 

1006714 

RESISTOR.FIXED. WW 


36 

1010406-12 

COIL. RF. CHOKE 


35 

I006B46 

COIL, RF, VARIABLE 


34 

1006751 

SEMICONDUCTOR DEVtcfi 

DIODE 

33 

SEE NOTE 12 

SEMICONDUCTOR DEVICE 

VAR CAP 

32 

SEE NOTE 12 

CAPACITOR. FIXED 


5i 

1006793-83 

CAPACITOR. FIXED 


30 

1006793-fit 

CAPACITOR, FIXEfi 


2fi 

SEE NOTE 12 

CAPACITOR. FIXES 


28 

10&fit 50-36 - 

RESISTOR. FIXED. FILM 

' 

2/ 

1006750-39 

RESISTOR, FIXED, FILM 


26 

1006750-1 

RESISTOR. FIXED. FILM 


25 

SEE NOTE 12 

RESISTOR. FIXED.FILM 


24 

SEE NOTE 12 

RESISTOR.FIXED.FILM 


23 

SEE NOTE 12 

RESlSTOP. FIXED, FILM 


22 

1006750-60 

RESISTOR. FIXED. FILM 


21 

1006750-42 

RESISTOR. FIXED, FILM 


20 

1006750-74 

RESISTOR. FIXED.FILM 


19 

1006750-8 

RESISTOR, FIXED, FILM 


18 

1006750-82 

RESISTOR, FIXED, fVlM ” 


it 

SEE NOTE l2 

RESISTOR, FIXED, FILM 


16 

SEE NOTE 12 

RESISTOR. FIXED. FILM 


i5 

.006752 

TRANSISTOR, SILICON 


14 

SEE NOTE 12 

THERMISTOR 


13 

SEE NOTE 12 

THERMISTOR 


12 

1006776-21 

INSULATION. SLEEVING 


II 


VIEW SHOWN WITH POTTIHB REMOVED 


AR 1006757-11 
AR 1006776-25 
AR 1006757-12 
I I0 r ' a 5‘ , 0 
4 1004544 

I 1004555 
I IQ045S6 
I 1004556 
I 1004557 
I 1004560 


WIRE. ELECTRICAL..025 DIA 
INSULATION, SLEEVING 

wire, electrical. oio dia 
TftPf onu^siVE.AL BACKED 

PIN,GUIDE __ 

END PLATE. RIGHT _ 

END PLATE. LEFT _ 

' NUT.SLEEVE _ 

‘ SPRIN6, LEAF 

' HOLDER.COMPONENT _ 

MOMCNCUTUM 0* 


MA N N ED SPACECRAFT CENTER 

HOUSTON. TOMB 


1003527 _ 

ncxt AMV UNO C 


COMPONENT ASSEM3LY 

1.. OSCILLATOR STAGE 

AGO OSCILLATOR 

/JJ coot lOm NO. I SMt 'l - HMA OHMMNB HO 

- J \ 1003526 


1003526 









































































VIEW SHOWN WITH POTTING REMOVED 


SCREW, SEALING 

o 

SCREW, PAN HD 

o 

WASHER,LOCK,INT TOOTH 

Q 

1 II II 1 1 II 1 ——— 

El 

DRIVE CYLINDER. EJECTION SCREW 

11 

WASHER,THRUST 

■n 

SCREW, EJECTION 

o 

COVER B 

El 

COVER A 

El 

insulator 

7 

INSULATOR, SIDE 

6 

INSULATOR,LEFT 

5 

INSULATOR, RISHT 

4 

GASKET, 0 RING 

El 

in ii i ii mini mil iini — 

wm 

HEADER ANO POWER STAGE ASSY 1 

D 

NOMCMCIATUW OK 

a 


El 


LIST OF MATEMMJ 


MANNED SPACECRAFT CENTER 

_ HOUtTOH TOW _ 

AGC OSCILLATOR 

ASSEMBLY 

Tsran- hhd— ,m 


1003527 


1003527 





























































































































A of 


! , WIRING STANDARDS FOR WELDED UNITS 

IN ACCORDANCE WITH NDI002003 AND NO 1002005 
2. ALL LEADS TO BE CLIPPED .010/030 BEVONO WELDS 
TWIST LEADS AS SHOWN 4 TIMES PER INCH 
ENCAPSULATE TO DIMENSIONS SHOWN,USING RTV II 
. PER NO 1002009 
k. BOND FIND NO. 8Si9 TO FIND NO.I PER ND 1002004 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

i jQ93 HIGH WHITE PER ND1002019 LOCATE AS SHOWN 



AmjCATIOJI 


[sheet 

















































































































































































NOTES 

I. WIRING STANDARDS FOR WELDED UNITS 

IN ACCORDANCE WITH NO 1002003 AND NO I00200S 
5 2. ALL LEADS TO BE CLIPPED 010/030 BETONO WELDS 

1 3. TWIST LEADS AS SHOWN 4 TINES PER INCH 

4. ENCAPSULATE TO DIMENSIONS SHOWN,USIN6 RTV M 
PER ND1002009 

5. BOND FIND NO. 8 & 9 TO FIND NO.I PER NO 1002004 

S. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

7. MARK .062 HIGH WHITE PER NO 1002019 ANO N0I002I22 TYPE* CLASS I* 
SERIAL: ZE PER N0I002023 

C. MARK .123 HIGH WHITE PER NO 1002019 ANO NW002I22 TYPEH CLASS I 



*<JD 


TY4- ( 10 ) 
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OPfUCATWW 




























S3 



f. - 




QTV2-fT) 



VIEW SHOWN WITH P0TTIN6, FINO NO. 6 
ANO FINO NO.9 REMOVED FOR CLARITY 


'MrtRtNO STANDARDS FOR WELDED UNITS 
UN ACCORDANCE WITH NO 1002005 AND NO 1002005 
%LL LEAOS TO K CLIPPED .010/030 BEYONO WELDS 
fTWIST LEADS AS SHOWN 4 TIMES PER INCH 
^ENCAPSULATE TO DIMENSIONS SHOWN,USING RTV II 
f=PER NO 1002009 

%ONO FIND NO. 8 TO FIND NO.I PER ND 1002004 
• INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
fPRESCRlDED 8Y MJL-0-7O5£L._ - - 




-■£§BELOWf 
BOTH SIDES 
SEE NOTE 4 



VIEW SHOWN WITH P0TTIN6 REMOVED 



4 iCLS'lgFk 
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38-t rUH 


see mote 7 
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L_ 

oslJ~ 

.>90 




Hi 






SEE SHEET 2 FOR WIRING 


\ 


|. WIRING STANDARDS FOR WELDED UNITS 

1 IN ACCORDANCE WITH NDI00200S AND NDI002005 

2. ALL LEADS TO BE CLIPPED 010/030 BEYOND WELDS 

$. WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 

4. BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 

$. CROSS HATCHING INDICATES SECOND LEVEL WIRING 

G. AR DENOTES AS REQUIRED 

7. SEAL PIN AREA TO DWENSIONS SHOWN USING RTV 882 

PER NO 1002009 • 

4 INTERPRET DRAWING IN ACCORDANCE WITH STANOARDS 
f PRESCRIBED BY lilL-D-70327 

; ^ . 
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I. WIRING STANDARDS FOR WELDED UNITS 
J IN ACCORDANCE WITH NDI002003 AND NDI002005 
ALL LEADS TO BE CLIPPED 010/030 BEYOND WELDS 
WHITE DOT INDICATES LEAD TO BE CUT FOR FIRST LEVEL WIRING 
4. BLACK DOT INDICATES LEAD TO BE CUT FOR SECOND LEVEL WIRING 
$. CROSS HATCHIN 6 INDICATES SECOND LEVEL WIRING 
t. AR DENOTES AS REQUIRED 

7. SEAL PIN AREA TO DIMENSIONS JSHQWH USINS RTV 882 
PEW NO 1002009 

4 , INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
f PRESCRIBED BY MIL-D-70327 
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FOR LIST OF FINO NUMBERS SEE SHEET 2 
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-see note a 


. SEE /tote 9 


. J-J^—NASA NO. 1003530 REV 

g * i ■ --#->«* by: c:::: 3-DECOD ING MODULE DI-D6 

---SERIAL NaEiril"] 

^ ® \ 


/>/// / Tn/s end REF' 




MAP*//*? VZEW 
. -SCALE 2/Z 


-SEE NOTE/O _ 

fSRp 


v-/3PE Z4R2- 


- 9CRt //?/- 
K / 




5^** *©©# « if® 



. *&©* 


-Z6CR/Z t€CR9 - 


-Z6CP/3 Z6CR8- 






w-j/o max ryp 

SEE AZOTE 2 

-.oss max ryp 

SEE ROTE / 


E SHEET 2 1 


mra 


Z.230 MAX 
REF 


H»- Z.077 AiAX REF -H 

CS 

/. BLACK DOT ZAZO/CATES LEAO 70 BE 
CUT FOR FZRST LEXEL XXZPZNG 

2. XXN/TE OOF ZNO/CATES LEAO TO BE 
CUT FOR SECONO LEXEL AZZP/NG 

3. ZVZRZNG STANOAROS FOR INEZ OEO 
UNZTS ZN ACCOROANCE AZZTZZ NO ZOOS 003 

4. AR OE NOTES AS REQtZ/REO 

5. K OE NOTES CATNOOE S/PE OF PZOPE 

6. ENCAPSULATE MODULE PER Z002002 

7. STARE F/NO NOS Z3 , Z4, AND ZS REP NO ZO03004 
a /NAPE .09 /ZZGN yy/Z/TE PER ZYO/0020/9 

a /xarzx .as t/zgaz wh/ee per /to/ 0020/9 

/a SERIALIZE PER ND1002023 


WE IN A-A 

SZZOAZN W/TN SECOND LEXEL tX/P/AZG, 
F/ND ZZO. 7 AND ROTTZNB REMOTER 


-6CRZ N 
-6RJ 


Jf ZZPZ , 
Z20Z £,_■ 


"2 /4Re_^^ ■ 


Z6CRt Z6CR2 



> ecps 

\* 9QZ 


7.3SS MAX REF - 


X/EAZ SNOtNN (N/TH POTT/NG REZXOXEO 


-qry 4 -(7F) 


-Qry a—(si) 
-QTX 2 —(23) 
-qry 4 —(s7) 


A 4/0 MAX REF 


-Qry a— (20) 


FOR LZST OF FZND NUMBERS SEE SHEET 2 


UNLESS OTHERWISE SPECIFIED 
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APOILO 0 ft M Specification 

PS 1003530 Rev. A 

Data_ 


1 


3-3.1.5 With the nodule connected for, and prior to operational electrical testa, 
verify that the nodule ease is isolated from the return side of the power supply 
(0 VDC) by not less than 10 megohms. The operational electrical tests, sections 
3-1.1.6 thru 3-1.1.9, shall be conducted with the nodule case connected to the return 
side of the power supply (0 VDC). 


3-3.1.6 With the conditions as described in Figure 1, the input and output 

requiroaents shall be as followst 

(a) With pin A grounded thru a resistance of not less than 1 megohm, 
the output roltage at pin B shall be not more than 1.6 VDC with 
respect to pin 28 (0 VDC). 

(b) With a voltage of 1.35 ± 0.15 VDC applied across pins A and 28, 
the output voltage at pin B shall be not more than 0.1V below 
the 13V supply. 

The following list indicates the pins which should be substituted for the 
respective reference pins A and B in Figure 1. 


Reference pin A 

U9 

57 

65 

71 

81 

Reference pin B 

50 

58 

60 

177 

J5 


13.0 ± 1.0 VDC 


Input Pin 


Decoding 
Nodule 
D 22 *3 


OA 2$} 


27a. 1 $% 

-wVVWV 


(0 VDC) 


FIGURE 1 


6 



APOLLO GAN Specification 
PS 1003530 Rev. A 
Date __ 


3-*3.1. 7 With the conditions as described in Figure 2, the input and output 
requirements shall be as follows: 

(a) With pin A grounded thru a resistance of 2K ohms + 5#, the 
output voltage at pin B shall be not more than 0.4V below 
the 13V supply. 

(b) With pin A grounded thrd a resistance of not less than 100K 
ohms, the output voltage at pin B s h al l be not more than 0.1V 
with respect to pin 281 

The following list indicates the pine which should be substituted for the 
respective reference pins A and B in Figure 2. 

Reference pin A 91 89 95 97 

Reference pin B 90 93 9® 99 

3-3.1.8 With the conditions as described in Figure 3, the input and output 
requirements shall be as follows: 

(a) With p*n A grounded thru a resistance of 2K ohms + 5^> the 
output voltage at pin B shall be not more than 0.4V below the 
13V supply; the output voltage at pin C shall be not more than 
0.1 VDC with respect to pin 28. 

(b) With pin A grounded thru a resistance of not less than 10GK ohms, 
the output voltage at pin B shall be not more than 2VDC with respect 
to pin 28; the output voltage at pin C shall be not more than 0.4V 
below the 13V supply. 

The following list indicates the pins which should be substituted for the respective 
reference pins A, B, and C in Figure 3* 


Reference pin A 

1 

9 

17 

19 

Reference pin B 

6 

8 


18 

Reference pin C 

3 

11 

W 

23 
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Date_ 
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3-3.1.9 With the conditions as described in Figure U, the input and output 

requirawnts shalj. be as follows 

(a) With pins 29 end 1*1 each grounded thru a resistance of not 
lesq than 100X ohms, the output voltage at pins B, C, and D 
shall be .95 ± .25 VDC with respect to pin 28) the output 
▼oltage at pin A shall be npt sore than U.09 below the 13? 
supply. 

(b) With pin 29 and Ul each grounded thru a resistance of 2K ohns 
1 51 , the output voltage at pins A f B, and C shall be .95 1 
•25 VDC with respect to pin 28) the output voltage at pin D 
shall be not more than U.OV below the 13V supply. 

(c) With pin 29 grounded thru a resistance of not less than 100K 
ofas* and pin Ul grounded thru a resistance of 2K ohns + 51 , 
the output voltage at pins A, B, and D a hall be .95 1 .25 VDC 
with respect to pin 28) the output voltage at pin C shall be 
not sore than U.OV below the 13? supply. 

(d) With pin 29 grounded thru a resistance of 2K ohns ♦ 51 and pin 
Ul grounded thru a resistance of not less than 100K ohns, the 
output voltage at pips A, C, and D shall be .95 + .25 VDC with 
respect to pin 28) the output voltage at pin B shall be not 
■ore than U.OV below the 13V eupply. 

The following list indicates the pins whioh should be substituted for the respec¬ 
tive pins A, B, C, and D in Figure U. 


Reference pin A 

26 

UO 

U6 


Reference pin B 

5U 

66 

7U 

76 

Reference pin C 

U3 


61 

63 

Reference pin D 

80 


88 
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3-3.2 Environmental Requirements. The module shall be operated in accordance 
with the requirements specified in sections 3-3.1.6 thru 3-3.1.9 when the ambient 
temperatures are 0° + 2°C and 65 ° + 2°C. Operation of the Decoding Module under 
the temperature extremes specified*"herein is for verification of good workman¬ 
ship. Only Intermittent test results, shorts, or open circuits shall indicate 
a malfunction within the module. 

3-3*1 Service Life . The module design is intended to meet the following 
requirements. 

3-3.3.1 Operating Life. The module is Intended to meet performance specifi¬ 
cations for at least 2000 hours of operation, excluding the manufacturer's test 
time of the complete unit. 

3-3*3*2 Shelf Life. The nodule is Intended to have a shelf life of at least 
3 years, without operation, at ambient room temperature after final acceptance 
at the vendor's plant when packaged in accordance with SD 1002214. 

3-3.4 Design Characteristics 

3-3*4.1 Interchangeability. Unless otherwise specified, the module shall be 
physically and functionally interchangeable without selection or fitting. 

3- 3*4.2 Reliability. The module shall be capable of meeting a maximum failure 
rate of 3.02 failures per million hours at a 90 percent confidence level. 

4. . QUALITY ASSURANCE PROVISIONS 

4- 1 GENERAL. Unless otherwise specified herein, the supplier is responsible 

for the performance of all inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the supplier may 
utilize his own facilities or any commercial laboratory acceptable to NASA. In¬ 
spection records of the examinations and tests shall be kept complete and available 
to NASA as specified in the contract or order. 
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-see note a 


see /xore 9 


i SYM DESCRIPTION 

i A WSED PER TDRR 0 
, B REVISEO PER TDRR J-'L- 

C REVISED PER TDW 0S3*3 


4Q79 3 * ,L 

. .22 


D/W / TH/S £/YD P£F J 


IS? NASA NO. 1003530 

REV _ 

MFC BY 

755^SERIAL NO 


)ECODING MODULE DI-D6 


-see store to 


MAPf/NG V/EW 
3CAt.EE// 




- 9CR/ ✓/?/- 
* / 


ft) (c C °p\ 




-/GCPtf t€CR9~ 


-/ffCP/S /6CR8 - 


*-.//o 4/4/ tvp 

SEE AZOTE S 


-.oss a/ax rrp 

SEE ROTE / 


v/EW A-A 

SHOWN W/TH SECOND LEVEL W/P/N 6 , 
E/ND NO. r AND POTT/HO REMOVED 


- 6 CP/ K 
- 6 Pi 


SEE SHEET 2 \ 


W 


SEE NOTE//- 


/.a30 MAX 
REF 


/3R4^_ 

ff/i \ ‘ 


/ecR/ f vscrs 



6C «n 

V £7/ 


, SC#£ 

\* «?/ 


A5£- SHEET 2 


- LOTT A/AX PEP -H 

NOTES 

/. BLACF DOT /ND/CATES LEAD TO BE 
COT FOP F/PST LEVEL W/P/HG 

а. wh/te dot /nd/cates lead to be 

COT POP SECOND LEVEL. W/P/HG 
3 W/P/NG STANDARDS FOP WELDED 

ON/TS /N ACCOPDANCE W/TH ND/00aOO3 
A. AR DENOTES AS PE0O/PED 
S. P DENOTES CATHODE S/DE OF D/ODE 

б. ENCAPSULATE A/ODOLE PER /O02 002 

7. STAFF F/ND NOS /S, /A, AND /S PEP ND/OOEDOA 
a. mapf .09 n/gh wh/te pep /YD/ 0020/9 and hd/ooe/be rrnrjr czas^t 
9. /RAPE . 2S /Y/G/Y WH//E PEP /YD/0020/9 AND ND/OOEAEE TYPE* OtASS T 
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PROCURQ1ENT SPECIFICATION 
FOR . 

THE DECODING MODULE 


1. SCOPE 

1- 1 PURPOSE* This specification establishes the requirements for the 

procurement of the Decoding Module hereafter called module which is intended 
for use in the APOLLO Guidance Computer. 

2. * APPLICABLE DOCUMENTS 

2- 1 EFFECTIVE ISSUES. The following documents of the issue in effect on 

the date of invitations, for bids form a part of this specification to the extent 
specified herein. 

SPECIFICATIONS 

NASA - 

ND-1002023 Procedure for Serialization of Components, 

Assemblies etc., for APOLLO Guidance 
Navigation Equipment 

ND-1002037 APOLLO Airborne Guidance and Navigation 

Equipment, Environmental Qualification 
Specification for 

General Specification for Preservation, 
Ifeckaglng, Packing and Container Marking 


ND-1002214 
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DRAWINGS 

NASA - 

1003530 Mechanical Assembly for the Decoding Module 

PUBLICATIONS 


* NFC 200-2 Quality Program Provisions for Space 

System Contractors 

FEM 1003530 Final Test Methods for the Decoding Module 

2-2 Conflicting Requirements. In the event of conflict between the require- 

aents of the contract, this document, and the documents listed in this section, 
the requirements of the contract, this document, and the documents listed in 
• this section shall govern, in that order. 


3. REQUIREMENTS 

3-1 DESCRIPTION. The Decoding Module consists of five relay control cir¬ 
cuits, ten driver circuits, and a diode matrix. These circuits control the 
relay matrix to provide power for the electroluminescent displays. 
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3-2 GENERAL REQUIREMENTS 

3-2,1 Qualification Test. A representative sample of the module shall be 
manufactured using tne methods and procedures proposed for “the production lot. 

These shall be submitted to the NASA Inspector for qualification test at an 
activity designated in the contract or by the procuring activity. 

These qualification tests are conducted to determine whether or not 
the module is being produced in compliance with the requirements of the contract, 
specifications, and drawings. Failure of the module to meet these requirements 
may result in disqualification of the contractor as determined by NASA or the 
procuring activity. 

Further production of the item by the contractor prior to approval of 
the procuring activity or the completion of the preproduction tests shall be at 
the contractor>s risk. Requalification will be required at the discretion of 
NASA or the procuring activity in the event thats (a) the contractor has modified 
the item, (b) the contractor has instituted a change in the material used or in 
his processing, or (c) the specification requirements for the item have been amended 
or revised sufficiently to affect the character of the item. 

3-2.2 Requalification Test. When specified by the procuring activity, the 
contractor shall submit one or more modules to be selected from each production 
lot by the procuring activity far submission to a designated testing activity 
to determine compliance of the sample with the requirements of the contract, 
specification, and drawings. 

3-2.3 Materials and Construction. The materials used in fabricating the module 
shall be in strict accordance with drawing 1003530 and specifications referenced 
herein. Substitute materials and/or processes shall be selected of such quality 
as to ensure that the equipment will meet the requirements of this specification 
and shall be subject to prior approval of the procuring activity. 

3—2.1* Weight, Dimensions, Finish, and Marking. The weight, dimensions, finish, 
and marking of the module shall comply with the requirements specified herein or 
on the applicable drawings. 

3-2.5 Serial Numbers. Each module identified by an Assembly Drawing shall be 
identified by a serial number assigned in accordance, with ND 1002023* 


k 
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3-2,6 Workmanship. The fabrication and finish of the module, its assemblies, 
subassemblies, and parts shall be such as to produce a unit free from any defect 
that would affect proper functioning in service. 

3-3 PERFORMANCE AND PRODUCT CHARACTERISTICS. The following characteristics 
are stated to inform the contractor of specific characteristics and of the goals 
that were considered in the design. Inclusion of this information shall not be 
construed by the contractor as authorisation to modify the design. 

If the design of any part is not completely specified by the contractual 
documents, the contractor may submit a suggested design document far approval 
which will support these requirements. 

If, in the opinion of the contractor, any design or testing shall impose 
undue time delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 

Requests far changes to or deviations from this specification or applicable 
drawings, specifications, publications, materials, or processes specified herein 
shall be accompanied by written justification. < 

3-3.1 Functional Requirements. The module shall meet the following requirements 
under the conditions as speciried below. 

3-3.1.1 The resistance between the following pins shall be as stated below? 

Pins 67 and 100 2000 ± 60 ohms 

Pins 8k and 9U 10K ± 300 ohms 

Pins 22 and 28 Not less than 600 ohms 

3-3.1.2 With the polarity as indicated, the resistance between the following pins 
shall be as stated below? 

Pin 22 (♦) and pins (-) 50, 58, 60, 77, 85 not less than 3.0K ohms 

Pin 22 (-) and pins (♦) 50, 58. 60, 77. 85 not more than 1.5K ohms 

Pin 28 (+) and pins (-) 3, 6, 8, 11, 1 k, 15, 18, 23 not more than 1.5K ohms 

Pin 28 (-) and pins (♦) 3, 6, 8, 11, XU, 15, 18, 23 not less than 3.0K ohms 

Pin 22 (♦) and pin 100 (-) not less than 1 megohm 

Pin 22 (-) and pin 100 (+) not less than 1 megohm 

3-3.1.3 The capacitance between the following pins shall be 6.8 + 0.7 of? 

Pins 30 and 52 
Pins 69 and 87 

3-3.1.1? The inductance between pins 52 and 69 shall be 8.2 ♦ 2.0 uh. 
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3-3.1.5 With the conditions as described in Figure 1, the input and output 
requirements shall be as follows t 

(a) With pin A grounded thru a resistance of not less than 1 megohm, 
the output voltage at pin B shall be not more than 1.6 VDC with 
respect to pin 28 (0 VDC). 

(b) With a voltage of 1.35 ± 0.15 VDC applied across pins A and 28, 
the output voltage at pin B shall be not more than 0.1? below 
the 13V supply. 


The following list indicates the pins which should be substituted for the 
respective reference pins A and B in Figure 1. 


Reference pin A 

ii9 

57 

65 

71 

81 

1 Reference pin B 

5° 

58 

60 

77 

85 


13.0 ± 1.0 VDC 


Input Pin 


Decoding 
Module 
0 22 


OA 2 


27 * ♦ 55 

-WVWV 


(0 VDC) 


FIGURE 1 
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3 , 3 . 1.6 With the conditions as described in Figure 2, the input and output 
requirements shall be as follows: 

(a) With pin A grounded thru a resistance of 2K ohms + 5 1>> the 

output voltage at pin B shall be not more than 0.4V below 
the 13 V supply. ^ 

(b) With pin A grounded thrd a resistance of not less than 100K 
ohms, the output voltage at pin B shall be not more than 0.1V 
with respect to pin 2QI 

The following list indicates the pins which should be substituted for the 
respective reference pins A and B in Figure 2. 

Reference pin A 91 89 95 97 

Reference pin B 90 93 98 99 

3-3.1.7 With the conditions as described in Figure 3, the input and output 
requirements shall be as follows: 

(a) With pin A grounded thru a resistance of 2K ohms + the 
output voltage at pin B shall be not more than 0.4V below the 
13V supply; the output voltage at pin C shall be not more than 
0.1 VDC with respect to pin 28* ‘ 

_ <1 . 

(b) With pin A grounded thru a resistance of not less than 100 K ohms, 
the output voltage at pin B shall be not more than 2VDC with respect 
to pin 28; the output voltage, at pin t C shall be not more than 0.4V 
below the 13V supply. 

The following list indicates the pins which should be substituted for the respective 
reference pins A, B, and C in Figure 3« 


Reference pin A 

1 

9 

17 

19 

Reference pin B 

6 

8 

14 

18 

Reference pin C 

3 

11 

15 

23 
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3-3.1.8 With the conditions as described in Figure •*, the input and output 
requirements shall be as follows: 

(a) With pins 29 and 4l each grounded thru a resistance of not 
less than 10QK ohms, the output voltage at pins B, C, and D 
shall be .95 + .25 VDC with respect to pin 28; the output 
voltage at pin A shall be not more than ^^flT^>elow the 13V 
supply. 

(b) With pin 29 and 4l each grounded thru a resistance of 2K ohms 
+ yf, f the output voltage at pins A, B, and C shall be .95 + 

725 VDC with respect to pin 28; the output voltage at pin D 
P h»n be not more than 4.0V below the 13V supply. 

(c) With pin 29 grounded thru a resistance of not less than 10CK 
nhrns and pin 4l grounded thru a resistance of 2K (dims + 5 p> the 
output voltage at pins A, B, and D shall be .95 * *25 VDC with 
respect to pin 28; the output voltage at pin C shall be not 
more than 4.0V below the 13V supply. 

(d) With pin 29 grounded thru a resistance of 2K ohms + 5^ and pin 4l 
grounded thru a resistance of not less than 100K ohms, the output 
voltage at pins A, C, and D shall be .95 + .25 VDC with respect 
to pin 28; the output voltage at pin B shall be not more than 
4.0V be low the 13 V supply. „ % * * 

The following list indicates the pins which should be substituted for the respec¬ 
tive p^« A, B, C, and D in Figureli. 


Reference pin A 

26 

40 

46 

76 

Reference pin B 

54 

66 

74 

Reference pin C 

43 

55 

61 

63 

Reference pin D 

80 

82 

88 
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13.0 ± 1.0 VDC 



FIGURE U 
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3-3.2 Environmental Requirements. The module shall he operated in accordance 
with the requirements specified in sections 3 - 3 *l«l thru 3 - 3 * 1*8 when the ambient 
temperatures are 0° + 2°C and 65 ° + 2°C. Operation of the Decoding Module under 
the temperature extremes specified herein is for verification of good workman¬ 
ship. Only intermittent test results, shorts, or open circuits s h all indicate 
a malfunction within the module. 

3-3.1 Service Life . The module design is intended to meet the following 
requirements. 

3-3.3.1 Operating Life. The module is intended to meet performance specifi¬ 
cations for at least 2000 hours of operation, excluding the manufacturer^ test 
time of the complete unit. 

3-3.3.2 Shelf Life. The module is intended to have a shelf life of at least 
3 years, without operation, at ambient room temperature after final acceptance 
at the contractor's plant when packaged in accordance with ND 1002214. 

3-3.4 Design Characteristics 

3 - 3 .4.1 Interchangeability. Unless otherwise specified, the module s h a ll be 
physically and functionally interchangeable without selection or fitting. 

3- 3.4.2 Reliability. The module shall be capable of meeting a maximum failure 
rate of 3.02 failures per million hours at a 90 percent confidence level. 

4. . QUALITY ASSURANCE PROVISIONS 

4- 1 GENERAL. Unless otherwise specified herein, the contractor is responsible 

for the performance of inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the contractor may 
utilize his own facilities or any commercial laboratory acceptable to NASA. In¬ 
spection records of the examinations and tests shall be kept complete and available 
to NASA as specified in the contract or order. 
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U-l.l Acceptance Teste. These tests shall be accomplished on each module 
being for acceptance under the contract. Acceptance teat data on 

each unit accepted must accompany shipment to the procuring activity. Acceptance 
tests shall be witnessed by the cognizant government inspector, a representative 
of the procuring activity, or as the procuring activity may direct in the 
procurement order. These tests are detailed in paragraph U-2. Failure of the 
module to comply with these requirements shall result in rejection of the item 
or lot of items. 


U-l.l.1 NASA Acceptance Inspection. The NASA acceptance inspection will be in 
accordance with FM 1003530 for the Decoding Module. 


L-1.2 Qualification and Requalification Tests. Qualification and requalification 
tests sh all be a C a NASA-des ignated activity TnTccordance with NASA Document 
NPC 200-2, Quality Progam provisi ons for Space System Contractors , and such other 
documents as may be provided. These tests, as outlined in paragraph U-3, shall 
be conducted after the award of the contract to determine that the product will 
meet all specified requirements* 


Feilure of the Module to comply with these requirements shall result 
in the rejection of the lot or the cessation of production, as determined by the 
procuring activity. . 


U-2 ACCEPTANCE TESTS 


U-2.1 Test Conditions. Unless otherwise specified herein, the module shall be 
--r the following ambient conditions! 


Temperature 25 ♦ 10°C 

Relative Humidity Not more than 
Barometric Pressure 28 to 32 in. Hg 


U-2.2 TESTS . The module shall be tested for the requirements as described in 
sections 3-3.1 and 3-3*2. 

U-2.3 Visual and Mechanical Inspection. A comprehensive inspection shall be _ 
made of the module 'to determine the extent of compliance with the requirements of 
this specification and the applicable NASA drawing 1003530 and shall at least 
include determination of the following* 










1. Size, dimension, weight, appearance 

2. Finish, coatings, construction 

3. welding, soldering, and terminals, 
lu Workmanship and cleanup 
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* markings 

as applicable 


±icable 


U-3 QUALIFICATION AND REQUALIFICATION TEST. Qualification and Requalification 

tests shall be performed individually or when the module is assembled as part of 
the Apollo Guidance Computer Subsystem. The tests shall be in accordance with the 
applicable paragraphs of specification ND-1Q02037 as directed by the procuring activity. 


5. 


PREPARATION FOR DELIVERY 


5-1 GENERAL. Unless otherwise specified by the procuring activity or the 

applicable detail specification, the assemblies shall be preserved, packaged, packed, 
and marked in accordance with Specification ND-1002214. 


6 . 


NOTES 


The Decoding Module is intended far use in the APOLLO 


6-1 INTENDED USE. 

Guidance Computer. 

NOTICEt When NASA drawings, specifications, or other data are used for any 
purpose other than in connection with a definitely related NASA procurement operation, 
the National Aeronautics and Space Administration thereby incurs no responsibility nor 
any obligation whatsoever; and the fact that NASA may have formulated, furnished, or in 
any way supplied the said drawings, specifications, or other data is not to be regarded 
by implication or otherwise as in any manner licensing the holder or any other person 
or corporation, or conveying any rights or permission to manufacture, use, or sell 
any patented invention that may in any way be related thereto. 
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WITH TlMPflUTUPC 
COMPENSATION 


• PP to! LESS Than 

I pp o'LESS THAN 
S PP 10 LESS Than 


I pp 10* LESS THAN 

i pp rt> 7 less than 


L TFST TME SHALL ALLOW POP COMPLETE 
TEMPEPATUPE SATUPATK3N OP OSCILLATOR 
COMPONENTS AMO MATERIALS* 

2. DESIGN OP OSCLLITOP SHALL PPOVOE POP 
TEMPEPATUPE COMPENSATION CONTROL ANC/OP 
OVEN CONTROL AS PEQUiPEO BY RAYTHEON. 
RESPECTIVE CRYSTALS AS REQUIRED SHALL 
ALSO BE PPOVtOEO AND SPECIFIED. _ 

1. THIS TEST SHALL BE PERFORMED FOLLOW** A 
9 WEEK NON OPERATIONAL PERIOD. 

THE AGING RATE SHALL ALSO BE WITHIN T»€ 
~4-~ I PP KT SPECIFIED IN ITEM 4 FOLLOWING 
A 24 HOUR WARM UR 

2. NO FREQUENCY ADJUSTMENTS SHALL BE 
ALLOWED. 

S. FREQUENCY MEASURED SHALL BE STABILIZED 
AFTER REQUIRED WARM UP PERIOD. 


SB VOLT OC ± 4 VOLTS I SPP 10® 


L VENDOR SHALL SUPPLY THE FOLLOWING SPECIF ICO COMPONENTS OF ASSEMBLY 0W6 
I003S26 RWR4RVW, RS»R6,R7;R8,A4Rty*3!, RTI, "T2,CR3,CI, C2 AND Yl 

2. THESE COMPONENTS SHALL BE SO SELECTED, PRE AGED ANO TESTED 
TO ASSURE COMPLIANCE WITH THE REQUIREMENTS OF TABLE I WHEN 

UNITED WITH THE REMAINDER OF THE COMPONENTS OF SCHEMATIC DWG 1006140 AND THE 
KIT PARTS SHALL BE ASSEMBLED IN COMPONENT HOLDER 1004360 PER MECHANICAL 
ASSEMBLY DRAWING 1003326 LESS POTTING AND COPPER SHIELD.KIT PARTS TO BE 
TEMPORARILY ATTACHED 

3. THE COMPONENT LEADS OF THE KIT PARTS SHALL NOT BE NICKED 
OR SCRATCHED WITHIN .200 OF COMPONENT BOOY 

4. COMPONENTS SUPPLIED SHALL BE INDIVIDUALLY IDENTIFIED BY ITS 
RESPECTIVE REFERENCE DESIGNATION ANO BY THE CRYSTAL SERIAL NUMBER 

5. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
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2. MECHANICAL ASSY DWG 1003326 
5. COMPONENT HOLDER 1004360 
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SHALL ALSO BE WITWN THE ♦' I PP K>* 
SPECIF it 0 IN ITEM 4 FOLLOW** A 24 
HOUR WARM UP. 

m NO FREQUENCY ADJUSTMENTS SMALL 
BE ALLOWED. 

at frequency measured shall BE stab¬ 
ilized AFTER REQUIRE 0 WAR M UP PfRlCU 

AMBIENT TEMPERATURE 


AFTER 24 HOURS WARM UP PERIOD 
AFTER 2 HOURS WARM UP PERlOO 
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OPERATIONAL DESIGN 
PARAMETERS 

MAX FREQUENCY DEVIATION 
ALLOWED AND/OR REQUIREMENT 

AS APPLICABLE 

COMMENT 

ITEM: 1 

2,048,000 ± 5 PP 10® 


FREQUENCY 

* 


ITEM: 2 

± 1 PP I0 8 


FRFQUENCY SETABILITY 



ITEM: 3 

FREQUENCY RANGE 
ADJUSTMENT _ 

+ 2 pp O 6 MINIMUM 


ITEM : 4 

AGING 

+ IPP 10^24 HOURS, LESS THAN 

^ SPECIFIED OSCILLATOR AGING RATE SHALL 
INCLUDE AGING OF CRYSTAL AND/OR AGING OF 
ANY OTHER COMPONENTS OR MATERIALS 
ASSOCIATED WITH THE OSCILLATOR AND SO 
MEASURED AT THE OUTPUT TERMINALS. 

ITEM: 5 

TEMPERATURE COMPEN- 
SAT ION CONTROL 

L+25°C TO + 55°C 

2.+ 55°C TO 4 25°C 

3.0°C TO + 70° C 

1 PP lol LESS THAN 

1 PP 10^ LESS THAN 

5 PP I0 ? LESS than 

1. TEST TIME SHALL ALLOW FOR COMPLETE 
TEMPERATURE SATURATION OF OSCILLATOR 
COMPONENTS AND MATERIALS. 

2. DESIGN OF OSCILLATOR SHALL PROVIDE FOR 
TEMPERATURE COMPENSATION CONTROL AND/OR 
OVEN CONTROL AS REQUIRED BY RAYTHEON. 
RESPECTIVE CRYSTALS AS REQUIRED SHALL 

ALSO BE PROVIDED AND SPECIFIED. 

ITEM:6 

REPEATABILITY 

WITH TEMPERATURE 
COMPENSATION 

1 PP I0 8 LESS THAN 

1 PP I0 7 LESS THAN 

1. THIS TEST SHALL BE PERFORMED FOLLOWING A 

3 WEEK NON OPERATIONAL PERIOD- 

THE AGING RATE SHALL ALSO BE WITHIN THE 

I PP I0 9 SPECIFIED IN ITEM 4 FOLLOWING 

A 24 HOUR WARM UP. 

2. NO FREQUENCY ADJUSTMENTS SHALL BE 
ALLOWED. 

3. FREQUENCY MEASURED SHALL BE STABILIZED 
AFTER REQUIRED WARM UP PERIOD. 

28 VOLT DC ± 4 VOLTS 

5PP I0 8 



NOTES 

1. 

2. 


3. 

4. 


5. 


I 

i 


f 


REFERENCES 

I. SCHEMATIC 1006140 

VENDOR SHALL SUPPLY THE FOLLOWING SPECIFIED COMPONENTS OF ASSEMBLY DWG 2. MECHANICAL ASSY DWG 1003526 

1003576 Rl,P2^R3,R4, R5,R6, R7,R8,R9^RlT}R3l, RTI, RT2,CR3,CI, C2 AND Yl 3. COMPONENT HOLDER 1004560 

THESE COMPONENTS SHALL BE SO SELECTED, PRE AGED AND TESTED 

TO ASSURE COMPLIANCE WITH THE REQUIREMENTS OF TABLE I WHEN 

UNITED WITH THE REMAINDER OF THE COMPONENTS OF SCHEMATIC OWG 1006140 AND THE 

KIT PARTS SHALL BE ASSEMBLED IN COMPONENT HOLDER 1004560 PER MECHANICAL 

ASSEMBLY DRAWING 1003526 LESS POTTING AND COPPER SHIELD.KIT PARTS TO BE 

TEMPORARILY ATTACHED 

THE COMPONENT LEADS OF THE KIT PARTS SHALL NOT BE NICKED 

OR SCRATCHED WITHIN .200 OF COMPONENT BODY 

COMPONENTS SUPPLIED SHALL BE INDIVIDUALLY IDENTIFIED BY ITS 

RESPECTIVE REFERENCE DESIGNATION AND BY THE CRYSTAL SERIAL NUMBER 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
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CONDITION 


+ 40° C ± I°C AMBIENT REFERENCED TO 
ET- TIME 


REFERENCED TO NOMINAL FREQUENCY, ITEM 


A. 


MEASURED AT ANY POINT ± a I C OVER THE 
AMBIENT TEMPERATURE RANGE OF 0° TO 
4* 55 a C. (+55°C T0470°C • 2PP K>^24 HOURS). 

MEASURED OVER ANY 20 DAY PERIOD 
FOLLOWING WARM UP. THIS TEST SHALL 
BE PERFORMED FOLLOWING A 3 WEEK NON 
OPERATIONAL PERIOD. THE AGING RATE 
SHALL ALSO BE WITHIN THE V* I PP I0 9 
SPECIFIED IN ITEM 4 FOLLOWING A 24 
HOUR WARM UP. 

@L) NO FREQUENCY ADJUSTMENTS SHALL 
BE ALLOWED. 

FREQUENCY MEASURED SHALL BE STAB¬ 
ILIZED AFTER REQUIRED WARM UP PERIOD. 


AMBIENT TEMPERATURE 


AFTER 24 HOURS WARM UP PERIOD 
AFTER 2 HOURS WARM UP PERIOD 


40°C 
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OPERATIONAL DESIGN 
PARAMETERS 


ENCY SETABILITY 


item: 3 

FREQUENCY RANGE 


MAX FREQUENCY DEVIATION 
ALLOWED AND/OR REQUIREMENT 
AS APPLICABLE 

2,048,000 ± 5 PP I0 8 


±1 PP lO 6 MINIMUM 
+ I PP 10^24 HOURS, LESS THAN 


!• SPECIFIED OSCILLATOR AGING RATE SHALL 
INCLUDE AGING OF CRYSTAL AND/OR AGING OF 
ANY OTHER COMPONENTS OR MATERIALS 
ASSOCIATED WITH THE OSCILLATOR AND SO 
MEASURED AT THE OUTPUT TERMINALS. 


1. + 25 C TO + 55 C 

2. + 55°C TO +25°C 
3.0°C TO + 70°C 


ITEM:6 

REPEATABILITY 
WITH TEMPERATURE 
COMPENSATION 


28 VOLT DC ± 4 VOLTS 


I PP 10' LESS THAN 
I PP 10 ' LESS THAN 
5 PP I0 7 LESS THAN 


I PP 10° LESS THAN 
I PP I0 7 LESS THAN 


1. TEST TIME SHALL ALLOW . FOR COMPLETE 
TEMPERATURE SATURATION OF OSCILLATOR 
COMPONENTS AND MATERIALS. 

2. DESIGN OF OSCILLATOR SHALL PROVIDE FOR 
TEMPERATURE COMPENSATION CONTROL AND/OR 
OVEN CONTROL AS REQUIRED BY RAYTHEON. 
RESPECTIVE CRYSTALS AS REQUIRED SHALL 
ALSO BE PROVIDED AND SPECIFIED. 

1. THIS TEST SHALL BE PERFORMED FOLLOWING A 
3 WEEK NON OPERATIONAL PERIOD. 

THE AGING RATE SHALL ALSO BE WITHIN THE 
“4-" I PP 10* SPECIFIED IN ITEM 4 FOLLOWING 
A 24 HOUR WARM UP. 

2. NO FREQUENCY ADJUSTMENTS SHALL BE 
ALLOWED. 

3. FREQUENCY MEASURED SHALL BE STABILIZED 
AFTER REQUIRED WARM UP PERIOD. 


CONDITION 

+ 40°C ± l°C AMBIENT REFERENCED TO 


REFERENCED TO NOMINAL FREQUENCY, ITEM I 


MEASURED AT ANY POINT ± 0.1°C OVER THE 
AMBIENT TEMPERATURE RANGE OF (f TO 
4- 55°C. (+55°CT0+70°C:2PP 10^24 HOURS). 

a 

MEASURED OVER ANY 20 DAY PERIOD 
FOLLOWING WARM UP. THIS TEST SHALL 
BE PERFORMED FOLLOWING A 3 WEEK NON 
OPERATIONAL PERIOD. THE AGING RATE 
SHALL ALSO BE WITHIN THE V* I PP I0 9 
SPECIFIED IN ITEM 4 FOLLOWING A 24 
HOUR WARM UP. 

&) NO FREQUENCY ADJUSTMENTS SHALL 
BE ALLOWED. 

(M FREQUENCY MEASURED SHALL BE STAB¬ 
ILIZED AFTER REQUIRED WARM UP PERIOD. 

AMBIENT TEMPERATURE 


AFTER 24 HOURS WARM UP PERIOD 
AFTER 2 HOURS WARM UP PERIOD 


1. VENDOR SHALL SUPPLY THE FOLLOWING SPECIFIED COMPONENTS OF ASSEMBLY DWG 
I00352G Rl,P2,R3,R4,R5,R6,R7,R8,R9,Rl^R3l,RT2,CR3,Cl,C2 AND VI 

2. THESE COMPONENTS SHALL BE SO SELECTED, PRE AGED AND TESTED 
TO ASSURE COMPLIANCE WITH THE REQUIREMENTS OF TABLE I WHEN 

UNITED WITH THE REMAINDER OF THE COMPONENTS OF SCHEMATIC DWG 1006140 AND THE 
KIT PARTS SHALL BE ASSEMBLED IN COMPONENT HOLDER 1004560 PER MECHANICAL 
ASSEMBLY DRAWING 1003526 LESS POTTING AND COPPER SHIELD.KIT PARTS TO BE 
TEMPORARILY ATTACHED 

3. THE COMPONENT LEADS OF THE KIT PARTS SHALL NOT BE NICKED 
OR SCRATCHED WITHIN .200 OF COMPONENT BODY 

4. COMPONENTS SUPPLIED SHALL BE INDIVIDUALLY IDENTIFIED BY ITS • 

RESPECTIVE REFERENCE DESIGNATION AND BY THE CRYSTAL SERIAL NUMBER 

5. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 


REFERENCES 

1. SCHEMATIC 1006140 

2. MECHANICAL ASSY DWG 1003526 

3. COMPONENT HOLDER 1004560 
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OPERATIONAL DESIGN 
j PARAMETERS 

MAX FREQUENCY DEVIATION 
ALLOWED AND/OR REQUIREMENT 

AS APPLICABLE 

COMMENT 

ITEM: 1 

2,048,000 ±5 PP 10® 


FREQUENCY 

• 


ITEM; 2 

±1 PP »• 


FREQUENCY SETABTLfTY 



ITEM: 3 

FREQUENCY RANGE 
ADJUSTMENT 

±\PP I0 6 MINIMUM 

- 

ITEM : 4 

AGING 

%' 

4* IPP I0%4 HOURS, LESS THAN 

1. SPECIFIED OSCILLATOR AGING RATE SHALL 
INCLUDE AGING OF CRYSTAL AND/OR AGING OF 
ANY OTHER COMPONENTS OR MATERIALS 
ASSOCIATED WITH THE OSCILLATOR AND SO 
MEASURED AT THE OUTPUT TERMINALS. 

ITEM: 5 

TEMPERATURE COMPEH- 
SAT ION CONTROL 

1.4- 25°C TO 4 55 C 

2.+ 55°C TO 4-25?C 

Z*(fc TO 4-70°C 

i 

» PP lol LESS THAN 

1 PP 10^ LESS THAN 

5 PP I0 7 LESS THAN 

1. TEST TIME SHALL ALLOW k FOR COMPLETE 
TEMPERATURE SATURATION OF OSCILLATOR 
COMPONENTS AND MATERIALS. 

2. DESIGN OF OSCILLATOR SHALL PROVIDE FOR 
TEMPERATURE COMPENSATION CONTROL ANO/OR 
OVEN CONTROL AS REQUIRED BY RAYTHEON. 
RESPECTIVE CRYSTALS AS REQUIRED SHALL 

ALSO BE PROVIDED AND SPECIFIED. 

ITEM: 6 

REPEATABILITY 

WITH TEMPERATURE 
COMPENSATION 

1 PP I0 8 LESS THAN 

1 PP K) 7 LESS THAN 

1. THIS TEST SHALL BE PERFORMED FOLLOWWG A 

3 WEEK NON OPERATIONAL PERIOO. 

THE AGING -RATE SHALL ALSO BE WITHIN THE 

1 PP 1CT SPECIFIED IN ITEM 4 FOLLOWING 
> 24 HOUR WARM UP. 

2. NO FREQUENCY ADJUSTMENTS SHALL BE 
ALLOWED. 

3. FREQUENCY MEASURED SHALL BE STABILIZED 
AFTER REQUIRED WARM UP PERIOD. 

28 VOLT DC ± 4 VOLTS 

5 PP lO 8 



NOTES — REFERENCES 

I. SCHEMATIC 1006140 

■ C VENDOR SHALL SUPPLY THE FOLLOWING SPECIFIED COMPONENTS OF ASSEMBLY DWG 2. MECHANICAL ASSY DWG 1003526 

1003526 Rl,R£R3^,R5,R6,R7,R8,R9^R3l,RT2*CR^CI,C2 ANO VI 3. COMPONENT HOLDER 1004560 

2. THESE COMPONENTS SHALL BE SO SELECTED, PRE AGED ANO TESTED 

TO ASSURE COMPLIANCE WITH THE REQUIREMENTS OF TABLE * WHEN % 

UNITED WITH THE REMAINDER OF THE COMPONENTS OF SCHEMATIC OWG 1006140 AND THE 
KIT PARTS SHALL BE ASSEMBLED IN COMPONENT HOLOER 1004560 PER MECHANICAL 
ASSEMBLY DRAWING 1003526 LESS POT TING* AN O COPRin 1 H SLQ .KIT PARTS TO BE 

TEMPORARILY ATTACHED ’ 

3. THE COMPONENT LEADS OF THE KIT PARTS SHALL NOT BE NICKED 
OR SCRATCHED WITHIN .200 OF COMPONENT BOOY 

4. COMPONENTS SUPPLIED SMALL BE INDIVIDUALLY IDENTIFIED BY ITS 

’* RESPECTIVE REFERENCE DESIGNATION AND BY THE CRYSTAL SERIAL NUMBER , 

5. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 :Y| 
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4- 40° C — 1° C AMBIENT REFERENCED TO 
ET, TIME 


REFERENCED TO NOMINAL FREQUENCY, ITEM I 


MEASURED AT ANY POINT ± a I C OVER THE 
AMBENT TEMPERATURE RANGE OF (f TO 
4-55°C. C+S5°CT0470°C:2PP 10^24 HOURS). 

a 

MEASURED OVER ANY 20 DAY PERIOO 
FOLLOWING WARM UP. THIS TEST SHALL 
BE PERFORMED FOLLOWING A 3 WEEK NON 
OPERATIONAL PERIOD. THE AGING RATE 
SHALL ALSO BE WITHIN THE V I PP I0 9 
SPECIFIED IN ITEM 4 FOLLOWING A 24 
HOUR WARM UP. 

<0Q NO FREQUENCY ADJUSTMENTS SHALL 
BE ALLOWED. 

(k$ FREQUENCY MEASURED SHALL BE STAB¬ 
ILIZED AFTER REQUIRED WARM UP PERIOD. 

AMBIENT TEMPERATURE 


AFTER 24 HOURS WARM UP PERIOD 
AFTER 2 HOURS WARM UP PERIOO 



APPLICATION 












































































OPERATIONAL DESIGN 
i PARAMETERS 


ITEM : 3 

FREQUENCY RANGE 
ADJUSTMENT 

ITEM : 4 
AGING 







8£S£00I 


MAX FREQUENCY DEVIATION 
ALLOWED AND/OR REQUIREMENT 
AS APPLICABLE 

£,048,000 ± 5 PP 10® 


± I PP K> § 


+ | PP I0 6 MINIMUM 
♦ IPP I0%4 HOURS, LESS THAN 


1, SPECIFIED OSCILLATOR AGING RATE SHALL 
INCLUDE AGING OF CRYSTAL AND/OR AGING OF 
ANY OTHER COMPONENTS OR MATERIALS 
ASSOCIATED WITH THE OSCILLATOR AND SO 
MEASURED AT THE OUTPUT TERMINALS. 


SAT ION CONTROL 
L+25 C TO +55C 

2. + 55°C TO 4 25?C 

3. (fc TO + 70° C 


ITEM: 6 

REPEATABILITY 
WITH TEMPERATURE 
COMPENSATION 


I PP 101 LESS THAN 
I PP 10^ LESS THAN 

5 PP io 7 less than 


I PP 10® LESS THAN 
I PP K) 7 LESS THAN 


1. TEST TIME SHALL ALLOW . FOR COMPLETE 
TEMPERATURE SATURATION OF OSCILLATOR 
COMPONENTS AND MATERIALS. 

2. DESIGN OF OSCILLATOR SHALL PROVOE FOR 
TEMPERATURE COMPENSATION CONTROL ANO/OR 
OVEN CONTROL AS REQUIRED BY RAYTHEON. 
RESPECTIVE CRYSTALS AS REQUIRED SHALL 

. ALSO BE PROVIDED AND SPECIFIED. _ 

1. THIS TEST SHALL BE PERFORMED FOLLOWNG A 
3 WEEK NON OPERATIONAL PEROO- 

THE AGING -RATE SHALL ALSO BE WITHIN THE 
*V I PP I Or SPECIFIED IN ITEM 4 FOLLOWING 
> 24 HOUR WARM UP. 

2. NO FREQUENCY ADJUSTMENTS SHALL BE 
ALLOWED. 

3. FREQUENCY MEASURED SHALL BE STABILIZED 

AFTER REQUIRED WARM UP PERIOD. _ 


+ 40° C ± l°C AMBIENT REFERENCED TO 


REFERENCED TO NOMINAL FREQUENCY, ITEM I 


’MEASURED AT ANY POINT! QIC OVER THE 
AMBIENT TEMPERATURE RANGE OF C f TO 
+ 55°C. (+55°C TO+70°C • 2PP 10^24 HOURS). 

a 

MEASURED OVER ANY 20 DAY PERIOD 
FOLLOWING WARM UP. THIS TEST SHALL 
BE PERFORMED FOLLOWING A 3 WEEK NON 
OPERATIONAL PERIOD. THE AGING RATE 
SHALL ALSO BE WITHIN THE ‘V I PP I0 9 
SPECIFIED IN ITEM 4 FOLLOWING A 24 
HOUR WARM UP. 

NO FREQUENCY ADJUSTMENTS SHALL 
BE ALLOWED. 

(m FREQUENCY MEASURED SHALL BE STAB¬ 
ILIZED AFTER REQUIRED WARM UP PERIOD. 

AMBIENT TEMPERATURE 


AFTER 24 HOURS WARM UP PERIOD 
AFTER 2 HOURS WARM UP PERIOO 



|r^R7 # R8,RI,R2, 

R3,R6^I7,R3I 


■EBB— 


28 VOLT DC ± 4 VOLTS 5PP I0 8 


Ithermistor nominal 


L VENDOR SHALL SUPPLY THE FOLLOWING SPECIFIED COMPONENTS OF ASSEMBLY DWG 
I00352G RL R^ R3,R4, R5,R6, R7,Re,R9^Rl^R3L RT2,CR3>, Cl, C2 ANO VI 

2. THESE COMPONENTS SHALL BE SO SELECTED, PRE AGED AND TESTED 
TO ASSURE COMPLIANCE WITH THE REQUIREMENTS OF TABLE I WHEN 

UNITED WITH THE REMAINDER OF THE COMPONENTS OF SCHEMATIC OWG 1006140 AND THE 
KIT PARTS SHALL BE ASSEMBLED IN COMPONENT HOLDER 1004560 
1004359,1004840 PER MECHANICAL ASSEMBLY DRAWINGS 1003526 8 1003818 
LESS POTT IMG. KIT PARTS TO BE TEMPORARILY ATTACHED 

3. THE COMPONENT LEADS OF THE KIT PARTS SHALL NOT BE NICKED 
OR SCRATCHED WITHIN .200 OF COMPONENT BODY 

4. COMPONENTS SUPPLIED SHALL BE INDIVIDUALLY IDENTIFIED BY ITS 
RESPECTIVE REFERENCE DESIGNATION AND BY THE CRYSTAL SERIAL NUMBER 

5. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 


REFERENCES , 

1. SCHEMATIC 1006140 

2. MECHANICAL ASSY DWG 1003526 & 1003818 

3. COMPONENT HOLDER 1004560,1004659,1004840 
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NOMENCLATURE OR 
DESCRIPTION 
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OPERATIONAL DESIGN 
| PARAMETERS 

MAX FREQUENCY DEVIATION 
ALLOWED AND/OR REQUIREMENT 

AS APPLICABLE 

COMMENT 

ITEM: 1 

2,046,000 ± 5 PP I0 B 


FREQUENCY 

> 


ITEM: 2 

±1 PP 10* 


FREQUENCY SETABILHTY 



ITEM : 3 

FREQUENCY^RANGE 

+ g PP K) 6 MINIMUM 


ITEM : 4 

AGING 

-f IPP I0%4 HOURS, LESS THAN 

t, SPECIFIED OSCILLATOR AGING RATE SHALL 
INCLUDE AGING OF CRYSTAL AND/OR AGING OF 
ANY OTHER COMPONENTS OR MATERIALS 
ASSOCIATED WITH THE OSCILLATOR AND SO 
MEASURED AT THE OUTPUT TERMINALS. 

■* 

ITEM: 5 

SAT ION CONTROL 
L+25°CT0+55C 

2.+ 55°C TO +2!fC 

3b0°C TO +70° C 

1 PP lol LESS THAN 

1 PP 10^ LESS THAN 

5 PP I0 7 LESS THAN 

1. TEST TIME SHALL ALLOW FOR COMPLETE 
TEMPERATURE SATURATION OF OSCILLATOR 
COMPONENTS AND MATERIALS. 

2. DESIGN OF OSCILLATOR SHALL PROVIDE FOR 
TEMPERATURE COMPENSATION CONTROL AND/OR 
OVEN CONTROL AS REQUIRED BY RAYTHEON. 
RESPECTIVE CRYSTALS AS REQUIRED SHALL 

ALSO BE PROVIDED AND SPECIFIED. 

ITEM: 6 

REPEATABILITY 

WITH TEMPERATURE 
COMPENSATION 

1 PP I0 8 LESS THAN 

1 PP I0 7 LESS THAN 

1. THIS TEST SHALL BE PERFORMED FOLLOWING A 

3 WEEK NON OPERATIONAL PERIOD- 

THE AGING a RATE SHALL ALSO BE WITHIN THE 
| pp icT SPECIFIED IN ITEM 4 FOLLOWING 
>24 HOUR WARM UP. 

2. NO FREQUENCY ADJUSTMENTS SHALL BE 
ALLOWED. 

3. FREQUENCY MEASUREO SHALL BE STABILIZED 
AFTER REQUIRED WARM UP PERIOD. • 

28 VOLT DC ± 4 VOLTS 

" 5PP I0 8 - 



NOTES 

\. VENDOR SHALL SUPPLY THE FOLLOWING SPECIFIED COMPONENTS OF SCHEMATIC DWG 
1006140 RI,R£R3,R4, R5,R6,R7,R8,R9^R3U RTI, RT2,CR3,CI, C2 AND Yl 

2. THESE COMPONENTS SHALL BE SO SELECTED, PRE AGED AND TESTED 
TO ASSURE COMPLIANCE WITH THE REQUIREMENTS OF TABLE I WHEN 

UNITED WITH THE REMAINDER OF THE COMPONENTS OF SCHEMATIC OWG 1006140 AND THE 
KIT PARTS SHALL BE ASSEMBLED IN COMPONENT HOLDER 1004560 PER MECHANICAL 
ASSEMBLY DRAWING 1003526 LESS POTTING AND COPPER SHIELD.KIT PARTS TO BE 
TEMPORARILY ATTACHED 

3. THE COMPONENT LEADS OF THE KIT PARTS SHALL NOT BE NICKED 
OR SCRATCHED WITHIN .200 OF COMPONENT BOOY 
COMPONENTS SUPPLIED SHALL BE INDIVIDUALLY IDENTIFIED BY ITS 
RESPECTIVE REFERENCE DESIGNATION AND BY THE CRYSTAL SERIAL NUMBER 

5. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-T0327 


REFERENCES 

1. SCHEMATIC 1006140 

2. MECHANICAL ASSY DWG 1003526 

3. COMPONENT HOLDER 1004560 
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.130 MAX TYP 
2ND LEVEL WIR1N6 
j065 MAX TYP 
1ST LEVEL WIRIN6 


DO NOT CUT LEADS 
OF SI THRU SI74SI9 
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“KEYBOARD MODULE 018^ 
I003S39 REV 
_serial no 

-MF6 BY 


TOTERMNO.IO 


TO TERM NO. 12 


TOTERMNQC 


view A - A 

SHOWN WITH POTTING REMOVED 
SCALE 2/1 
18 PLACES 


DETAIL B 
SCALE 2/1 



-*|» —1* ii 

" c -±£i 

SEE DETAIL B-I > 


.os I HU 

SHEETS I /I (jjj 

J]- 645 — 

^ 43 CT* ji.625^^ 
_ 1340 _| 



30) SEE NOTE 4 


SECTION A-A 


DETAIL A 

FOR CLARITY ONLY 
SCALE 4/1 


NOTES: 

l ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002009 
WHEN USIN6 FIND NO 5 

2. WJRIN6 STANDARDS FOR WELDED UNITS IN ACCORDANCE 
WITH NDI002003 

3. USE FIND NO.8130 FOR ALL TERMINAL CONNECTIONS 

4. SOLDER FIND NO.8» 30 BOTH ENDS PER MSFC-PROC-158 

5. ENCAPSULATE MOOULE PER NO I00203G TO DIMENSIONS SHOWN 
t AR DENOTES AS REQUIRED 

7 MARK .12 HIGH WHITE PER NOI0020IB 
& SERIALIZE PER NO 1002023 
9t QQ-W-343 TYPE S AW6 24 TIN COATING W 


SH I f SRI 
REV STATC 



2 

1006150 

MS 35200-12 

1 

1004127-19 

AR 

SEE NOTE 9 

1 

1006755-79 

45 

1006751 

19 

1006755-57 

3 

i 

1006750-39 

1004127-16 

m: 

i 

1004127-15 

1004127-14 

i 

1004127-13 

* 

1004127-12 

i 

1004127-11 

i 

1004127-10 

i 

1004127-9 

i 

1004127-B 

1 

1004127-7 
1004127-4 

i 

1004127 - 3 

l 

1004127-4 

i 

1004127-3 

l 

1004127-2 

l 

1004127-1 

14 

1006784-3 

AR 

1010416-21 

18 

1006821 

A R 

1006/76-21 

AR 

1006757-1 

1 

10041 27-l§ 

AR 

1006757-13 

1 ' 

10041 56 


UNLESS OTHCMNSC SKClflCD 
- WMENSIONS ME M INCHES 

tolerances on -«■» 

' FRACTIONS KCMMS NOUS DtfAWNj 


SCREW/ FLAT HE AD_ 

BUTTON/KEYBOARQ _ 

WIRE/ELECTRICAL _ 

CAPACITOR-SBof. 35 V, 10% _ 

DIODE ___ 

CAPACITOR-OJuf, 35 V, IPX 
RESI STOR, FIXED FILM 1/4W±5X 

BUTTON, KEYBOA RD_ 

BUTTON. KEYBOARD _ 

BUTTON, KEYBOARD _ 

BUTTON, KEYBOARD _ 

BUTTON, KEYBOARD 

BUTTON, KEYBOARD _ 

BUTTON,KEYBO ARD_ 

BUTTON, KEYBOARQ _ 

BUTTON, K E YBCARQ_ 

BUTTON, K EYBOARD_ 

BUT TON, KEY BOARQ_ 

BUTTON, KEYBOARQ _ 

BUTTON, KEYBOARD _ 

BUTTON, KEYBOARD _ 

BUTTON, KEYB OARQ_ 

BUTTON,KEYBOAR Q_ 

TERMINAL, FEEDTHR U_ 

Wl RE, ELlC.,STRANDED, INSULATED 

SWITCH,PUSH _ 

INSULATION, SLEEVINS 

W IRE. ELEC-, jOIO *.020 _ 

BUTTON, KEY BOARD _ 

WIREELEC.02Q PI A _ 

BLOCK,COMPONENT _ 

PANEL. FRONT_ 


MANNED SPACECRAFT CENTER 

_ HOUSTON TOO _ 

KEYBOARD MODULE DI8 
ASSEMBLY 

AGC.DSKY.MAIN_ 


1003539 
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lA REVISED PER TPRR 05165 
B REVISED PER TDRR 05791 
e SUPERSEDED PER TQRR05S6 



.I30MAXTYP 
2ND LEVEL WIRING 7 


1ST LEVEL WIRING 


DO NOT CUT LEADS 
OF SI THRU S17ASIS 


TO TERM NQ6- 


TOTERMNQIO- 


- TO TERM NO. 12 


-TO TERM NQ4 


-TO TERM HQ II 


view A* A 

SHOWN WITH POTTING REMOVEO 
SCALE 2/1 
MPLACES 



"KEYBOARD MODULE DI8<* 
1003639 REV 

_serial no 

-MF6 BY r~:j 


-SEE NOTE ? 


DETAIL B 
SCALE 2/1 


-TO TERM NOlB 
-TO TERM NO IT 


SEE NOTES 3A4 


-SEE DETAIL A 


—I a IT? 


-4 

SEE DETAIL B-- 


VERB! NOUN I ENTER 


7 8 9- 


F 4 5 
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SHEETS I LH 


JaL 


I 2 3 


o II © 


INACTIVE, SUPERSEDED BY 1003549 


30 ) SEE NOTE 4 


SECTION A-A 


DETAIL A 

TOR CLARITY ONLY 
SCALE 4/1 


NOTES: 

l ALL CONNECTIONS TO BE MADE BY WELDING PER NDI00200S 
WHEN USING FIND NO 5 

C. WIRING STANDARDS FOR WELOCO UNITS IN ACCORDANCE 
* WITH NO1002003 

3. USE FINO NQ8S30FOR ALL TERMINAL CONNECTIONS 

A. SOLDER FIND NO. Bl30 BOTH ENDS PER MSFC-PROC- I5B 

& ENCAPSULATE MODULE PER NO 1002036 TO DIMENSIONS SHOWN 

1» AR DENOTES AS REQUIRED 

7. MARK .12 HIGH *mit PLk NQtQOGOID 

B SERIALIZE PER NO1002023 

S OO-W-343 TYPE S AWG 24 TIN OO A Tf N O W 


1006750-15 
MS 35200-121 

1004127-IB 
SEE NOTE 9 
1006753-79 
1006731 
1006755-57 
1006750-36 
10 04127-16 
1304127-1 § 
1004127-14 
1004127-13 
10 04127-1& 
10041*7-1 j 
1004127-10 
1004127-B 
1004127 -I 
1004127-t 
1 004127-6 
I004l2t - l **"*"** 
1004127 - 4*""*" 
10041*7-1 
1004127-2 
1004127 -I 
1006 7B4-* 
1010416-21 
1006821 
I00677S -*T 
100675 7 - | 
10041 *T-lg 
IC067«t-l3 

1664156- 

100453* 


UNLESS OTHERWISE SKCifKD 
- DIMENSIONS m. M INCHES 
TOUNANCCS ON 

" fractions b w m m m 


RESISTOR»FIXED FILM DRW ±2% 

SCREW/ FLAT HEAD _ 

BUTTON. KEY BOARQ _ 

WIRE/ELECTRICAL 
CAPACITQR-6t8u». 35 V. 10% 

DIODE _ _ _ 

CAPACITOR-OJuf. 38 V, IPX 
RESISTOR/FIXED FILM l/4W*2^l 

BUTTON, KEYBOAR O_ 

BUTTON, KEYBOARO _ 

BUTTON, KEYBOARO _ 

BUTTON/KEYBOARD _ 

BUTTON/KEYBOARD _ 

BUTTON, KEYBOARO 

BUTTON,KEYBOARO _ 

jUTTON, KEYBOARD 

juTTON, KEY BOARD_ 

BUTTON, K EYBOA RD 
BUT TON, KEY BOARD 

BUTTON, KEYBOARO _ 

BuYtON,KEYBOARD 
jUTTON, KEYBOARD 
BUTTON, KEYBOARO « 

BUTTON,KEYBOARD _ 

TERMINAL, FEEDTHRU _ 

WIRE, EL ^ C-,STRANQEQ, INSULATE 

SWITCH/PUSH _ 

INSULATION, SLEg V INS 

WlHfc, ELLC.,j0I0 « jQ20 _ 

Button, key board 

iflRE.ELEC.O’O Of A 

BLOCK, COMPONENT 
t»ANEL, FRONT 


MANNED SPACECRAFT CENTER 

KEYBOARD MODULE DI8 
ASSEMELY 

AGC.DSKY.MAIN 


1003539 
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.I30MAXTYP 
2N0 LEVEL WIRING ' 
.065 MAX TYP 
1ST LEVEL WIRIN6 


00 MOT CUT LEADS 
OF SI THRU SI 74 SIS 
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‘ 203 


“KEYBOARD MODULE 018 
1003639 REV 

_serial no ::::: 

-MF6 BY r.” 


TOTERMft 
TO TERMNO.IO- 


-TO TERM NO. 12 
-TOTERM NQ4 


viewA-A 

SHOWN WITH POTTING REMOVED 
SCALE 2/1 
18 PLACES 


DETAIL B 
SCALE 2/1 



VIEW C-C 



.142 MIN TYP 


DETAIL A 

FOR CLARITY ONLY 
SCALE 4/1 


NOTES: 

I. 


ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
WHEN USIN6 FIND NO 5 

WIRIN6 STANDARDS FOR WELDED UNITS IN ACCORDANCE 
WITH NDI002003 

USE FIND NO.8 130 FOR ALL TERMINAL CONNECTIONS 

SOI DER FIND NO 8t30 BOTH ENDS PER MSFC-PROC-158 

ENCAPSULATE MODULE PER ND 1002036 TO DIMENSIONS SHOWN 

AR DENOTES AS REQUIRED 

MARK .12 HIGH WHITE PER ND 1002019 

SERIALIZE PER ND 1002023 

QQ-W-343 TYPE S AW6 24 TIN COATING AT 

STAKE COMPONENTS TO FIND NO.2 PER NO 1002004. 


INACTIVE, SUPERSEDED BY 1003549 
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NEXT AM* 

USED ON 
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UNLESS OTHER* 
CNSiONS MM 
TOLERANCES OR 
FRACTIONS 
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1006150 

SCHEMATIC 

REF 

1 

1004605 

INSULATOR. PLATE 

39 

1 

1006752 

TRANS IS TOR, SILICON.TYPE NPN 

38 

1 

1010406-7 

COIL , RF, CHOKE 

37 

1 

1006777-24 

CAPACITOR. FIXED, CERAMIC 

36, 

1 

1006750-56 

RESISTOR. FIXED FILM ‘/aW^Y. 

35 

G 

1006756 -1 

RES IS TOR, FIXED F-i_M '/ 4 W t 27„ 

34 

2 

1006750- 32 

RESISTOR,FIXED F 'LM lAV £2% 

33 

2 

MS 3$200-l2 

SCREW, FLAT HEAD 


1 

1004127-19 

BUTTON, KEYBOARD 


AR 

SEE NOTE 9 

WIRE, ELECTRICAL 

30 


10067 55-79 

CAPACIT0R-68u*.35V, K>% 

^29 " 

45 

1006751 

OIOOE 

28 

19 

1006755-57 

CAPACITOR-0.1 vf. 35 V, 10% 

27 

2 

1006750-39 

RESISTOR,FIXED FILM l/4W±2% 

26 


1004127-16 

BUTTON, KEYBOARD 

25 

T 

1^04127-15 

BUTTON, KEYBOARD 

24 

i 

1004127-14 

BUT TON, KEYBOARD 

J3 

i 

1004127-13 

BUTTON, KEYBOARD 

IUII 

i 

1004127-12 

BUTTON, KEYBOARD 

11 1 

i 

100412*-II 

BUTTON, KEYBOARD 

JO I 

i j 

1004127-10 

BUTTON,KEYBOARD 

•i I 

~r 

I004I2T- 9 

BUTTON, KEYBOARD 

'8 “J 

i 

1004127-8 

fcUTTON, KEYBOARD 

JY I 

! 

1004127 -7 

BUTTON, KEYBOARD 

INI 

i 

1004127-6 

BUT TON, KEY BOARD 1 

ml 

i 

1004127 -I 

BUTTON,KEYBOARD 

i ±ji 

l 

1004127-4 

BUTTON, KEYBOARD 

idl 

l 

1004127-3 

BUTTON,KEYBOARD 

mi 

l 

1004127-2 

BUTTON, KEYBOARD 

mil 

i 

1004127 -1 

BUTTON,KEYBOARD 

•OJI 

14 

1006784 

terminal, feedthru 

Rl 

AR 

1010416-21 

Wl RE. ELEC.STRANOEO. MSJLATJp 

111 

18 

1006821 

SWITCH ,PUSH r 

pi 

AR 

1006776-ft 1 

INSULATION, SLEEVING 

SI 

AR 

1006757-1 

WIRE, ELEC., £10 *.020 

ibI 

1 

10041 27- i§ 

SUTTON, KEYBOARD 

LAJ 1 

AR 

1006757-13 

WIRE,ELEC.020 DIA 

LIJ 1 

“T 

1004156 

BLOCK,COMPONENT 

■ji 

~r 

1004532 

PANEL, FRONT 

ial 

an 

PART OR 

NOMCNCLATUM OH 

FMO 1 

MQO 

BCNTIFVIN6 NO. 

OCSCmPTION 

£SI 


UST OF MATERIALS 


TAWNOWM._ 
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KEYBOARD MODULE DI8 
ASSEMBLY 

AGC,DSKY, MAIN_ 


COM BENT i»n 


1003539 
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REVISEO PER TDRR 05731 
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CHANGED PER TDRR 

DR CHK OU# 

'NLaH 
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.130 MAX TYP 
2ND LEVEL WIR1N6 ' 
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1ST LEVEL WIRIN6 
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— 

o 

OF SI THRU SI7ASI9 



NC 
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TO TERM NO 6 
TOTERM NQ2- 


-jffi 2 PLACES 

-TO TERM NO. 12 


viewA-A 
SHOWN WITH P0TTIN6 REMOVED 
SCALE 2/1 
18 PLACES 


DETAIL B 
SCALE 2/1 


KEYBOARD MODULE 018^ 
1003539 REV 

serial no 

— MF6 BY 


VIEW C-C 




.142 MIN TYP 
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INACTIVE, SUPERSEDED BY 1003549 


.142 MIN TYP 


DETAIL A 

FOR CLARITY ONLY 
SCALE 4/1 


NOTES: 

l ALL CONNECTIONS TO BE MADE BY WELDING PER NDI002005 
WHEN USING FIND NO 5 

f. WIRIN6 STANDARDS FOR WELDED UNITS IN ACCORDANCE 
WITH NDI002003 

3 USE FIND N0.8 8 30 FOR ALL TERMINAL CONNECTIONS 

4. SCLDER FIND NO 8 130 BOTH ENDS PER MSFC-PROC-158 

5. ENCAPSULATE MODULE PER NO 1002217 TO DIMENSIONS SHOWN 
8. AR DENOTES AS REQUIRED 

7. MARK .12 HIGH WHITE PER NO 1002018 

8 SERIALIZE PER NO 1002023 

9 OQ-W-343 TYPE S AW6 24 TIN COATING* 

©.STAKE COMPONENTS TO FINONO.2 PER W ° r ?° 2 ?J 4 ; 

II BRUSH COAT THIS SURFACE PER NDI002009 TO A 
MINIMUM HEIGHT OF .015 ABOVE COMPONENT LEADS 
AND FEEDTHRUS 
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1006150 

SCHEMATIC ■ 

Wf 

| 

1004605 

insulator.plate 

39 

1 

1006752 

TRANSISTOR, SILICON,TYPE NPN 

38 

1 

1010406*7 

COIL , RF-. CHOKE 

37 

1 

1006777-24 

CAPACITOR. FIXED, CERAMIC 

36 

I ’ 

1006750-56 

RESISTOR. FIXED FILM >/4W?2V 

35 

G 

1006756 1 

RESISTOR.FIXED FILM '/4Wt 2 7„ 

54 

2 

1006750- 32 

RESISTOR.FIXED FILM lAW 12% 

33 

? 

MS 35200-12 

SCREW, FLAT HEAD 

32 

1 

©04127-18 

BUTTON, KEYBOARO 

31 

AR 

SEE NOTE 9 

WIRE, ELECTRICAL 

30 


1006755-78 

CAPACIT0R-6l8uT. 35V, ©9. 

29 " 


©06751 

DIODE 

28 

19 

1006755-57 

CAPACITOR-aiuf. 35 V, 10% 

27 

? 

©06750-38 

RESISTOR, FIXED FILM l/4W±2% 

2b 

1 

1004127-16 

BUTTON, KEYBOARO 

25 

~r 

1004127-15 

BUTTON, KEYBOARO 

[24 

i 

©04127-14 

BUT TON, KEYBOARO 

23 

i 

©04127-13 

BUTTON, KEYBOARO 

? 2 

i 

©04127-12 

BUTTON, KEYBOARO 

21 

i 

©0*127-11 

BUTTON, KEYBOARD 

ip 

i 

©04127-10 

BUTTON, KEYBOARD 

-»» _ 

i 

©04127-5 

BUTTON, KEYBOARD 

■ui 

i 

1004127-8 

BUTTON, KEYBOARD 

591 

i 

10041 Z7^f 

BUTTON. KEYBOARD 

16 

i 

©04127-6 

BUT TON, KEYBOARO 

1 5 

i 

©04127-1 

BUTTON, KEYBOARO 

14 

i 

©04127-1 

BUTTON, KEYBOARO 

IUJ 

i 

©04127-3 

BUTTON, KEYBOARD 

gO 

i 

©04127-2 

BUTTON, KEYBOARD 

hill 

i 

1004127 - 1 

BUTTON,KEYBOARD 

igg 

14 

1006784-8 

TERMINAL, FEEOTHRU 

ill 

AR 

1010416-21 

" WIRE.ELEC.STRANOEaiNSULATBi 

in ■ 

13 

1C 06821 

SWITCH,P'JSH 


A R 

©06776-21 

INSULATION, SLEEVIN6 

u 

AR 

1006757-1 

WIRE. ELEC.. j0I0*j020 

n 

1 

1004127-18 

BUTTON,KEYBOAhQ 

in 

AR 

©06757-13 

WIRE.ELEC.020DIA 

in 

Ir 

©04156 

•LOCK, COMPONENT 

1AJ 


1004532 

PANEL. FRONT 


~QTV 

PMTT OR 

NOMCNCIATUM OR 

ID 

KQO 

IMNTIfYIMG NO. 

otscR*non 
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.130 MAX TYP 
2ND LEVEL WIRIN6 
.065 MAX TYP 
1ST LEVEL WIRING 


DO NOT CUT LEADS 
OF SI THRU SI76S19 



TO TERM NQ6- 


-TO TERM NO. 12 


TO TERM NQ4 


yu A 

SHOWN WITH P0TTIN6 REMOVED 
SCALE 2/1 
18 PLACES 



“KEYBOARD MODULE DIB*, 
1003639 REV 

_serial no 

-MFG BY C“"J 


DETAIL B 
SCALE 2/1 


SEE NOTES 384 



-H* H* | 
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VERB I !| NOUN [I ENTEI 


meoctmlB 


SEE SHEET 2 * / Y& 
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.-.MO.-. 
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roynnr 


. 30) SEE NOTE 4 


SECTION A-A 


DETAIL A 

FOR CLARITY ONLY 
SCALE 4/1 


NOTES: 

l ALL CONNECTIONS TO BE MADE BY WELDING PER NO1002005 
WHEN USING FIND NO 5 

*. WJRIN6 STANDARDS FOR WELDED UNITS IN ACCORDANCE 
WITH NDI002003 

8 . USE FIND NOS 830 FOR ALL TERMINAL CONNECTIONS 

4. SGt-DER FIND NC.88 30 BOTH ENDS PER MSFC-PROC- !W 

5. ENCAPSULATE MODULE PER NO 1002038 TO DIMENSIONS SHOWN 
8. AR DENOTES AS REQUIRED 

7. MARK .12 HIGH WHITE PER NO1002019 

8. SERIALIZE PER ND1002023 

St OO-W-343 TYPE S AW6 24 TIN COATINGX 



SH I r SHl 
REV STATU 



1006150 

SCHEMATIC 

2 

MS 35200-12" 

SCREW, FLAT HEAD. 

i 

1004127-19 

BUTTON, KEYBOARO 

AR 

SEE NOTE 9 

WIRE, ELECTRICAL 

1 

1006755-79 

CAPACITOR-6,8 uf, 35 V, 10% 

45 

1006751 

DIODE 

19 

1006755-57 

CAPACITOH-OJuf. 35 V, IOT. 

1 

1006750-39 

RESISTOR, FIXED FILM l/4W± 5% 

| 

1004127-16 

BUTTON, KEYBOARD 

T~“ 

1004127-13 

' BUTTON KEYBOARO 

i 

1004127-14 

BUTTON, KEYBOARD 


1004127-13 

BUTTON, KEYBOARO 

i 

1004127-12 

BUTTON, KEYBOARD 

i 

1004127-11 

" BUTTON. KEYBOARO 

i 

1004127-10 

BUTTON,KEYBOARD 


1004127-9 

BUTTON, KEYBOARD 

i 

1004127-8 

Button, keyboard 

\ 

1004127 -~f 

_ipUTTON. KEYBOARD 

i 

1004127-8 

BUT TON, KEY BOARD 

i 

I004I27-S 

BUTTON,KEYBOARD 

i 

IC04I27 -4 

BUTTON,KEYBOARD 

i 

1004127 - 3 

BUTTON,KEYBOARD 

i 

1004127-2 

BUTTON, KEYBOARD 

i 

1004127 - | 

BUTTON,KEYBOARD 

14 

1006784-i 

TERMINAL, FEEDTHRU 

AR 

1010416-21 

WIBFFLEc.ST RANGED. IN SUL ATI 

18 " 

100682 i 

SWITCM.PUSH 

AR 

1006776-41 

INSULATION. SLEEVING ■ ~ 

AR 

ICCG757 - | 

WIRE, ELEC., 010*020 

1 

10041 27-if 

Gutton.keyboard 

AR 

1006757-13 

WlRE.ELEC.020 DIA 

T 

10041 56 

BLOCK, COMPONENT 

1 

1004632 

panel. Front 


UNLESS OTHERWISE SKCfflEfe 
- DIMENSIONS ME M MCHES 
TOURANCES ON 

‘ FRACTIONS D ECT MA U AR 


mstnumcntation US 


MANNED SPACECRAFT CENTER 

HOU STON. TERRS __ 

KEYBOARD MODULE DI8 
ASSEMBLY 

_ AGC.OSKY.MAIN _ 

C CENT NO. j sat NASA ORAWINQ NO 

- E 1003539 
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NOTES 

1. SOLDER PER MSFC-PROC-158 

2. INTERPRET DRAWING IN ACCORDANCE WITH STANOARDS 
PRESCRIBED BY MIL-D 70327 

3. MIL-1631- TYPE F FORM U a, GRADE a, . 

CLASS I, CATEGORY I, AWG SIZE NO. 24 

4. BONO FIND NO- 28 TO FIND NO-IG 4 FIND NO. I TO FINO NO. IS 
PER ND 1002004 

5. MARK .12 MIGH WHITE PER NO 1002019 4 NO 1002122 TYPE 2£ 
CLASS I APPROX WHERE SHOWN 
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SECTION CC 


29 V SEE NOTE I 


30 )—SEE NOTE 3 
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O DS&Gi D56G2 
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-QTY 6—(TT) 


1003540 
REV ASSY. 


(TV QTY 5- 
CT)-QTY 5- 


VIEW A-A N 
SEE SHEET I 


SECTION A-A 
SEE SHEE T I 



SECTION D-D 


1003540 IB [sheet 2 OF 2 1 


A PFW5EP PER TDRR 05563 T*'/:/ ' 

« | REVISED PER TORE 05444 IMw 


I IMS35649-64 
I I MS35338-79 


1 MS2528I ~4 

2 MS2528I - 6_ 

~T~ MS5I053-2I3 

I MSI579S-307 
AR SEE NOTE 3 
AR QQ-W-343 TYP 

I 1004589 _ 

15 MSI6995-I0 
9 MSB795-304- 

I MS 35216 ~ 38 
I 1003549 
29 MSI579b-303 
23 MSI699&-9 

_ J —IQQ682Q 

I 1004116 _ 

I 1006736 _ 

I MS2528I -9 

I 1003544 _ 

I 1006814 _ 

I 1003543 
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APOLLO 0 4 II Specification 

PP 1003518 

Date____ 


PROCUREMENT SRCIFICATI0H 

■ . FOR ,■ 

THE KEYBOARD MDDUI2 

l. soon 

1- 1 PURPOSE* This specification establishes the requirements for the 

procure ment of the teyboard Module hereafter called module which is intended 
for use in the APOLLO Outdance Computer* 

2* APPLICABEX DOCUMENTS 

2- 1 EFFECTIVE ISSUES* The following doc wants of ..the issue in effect on 

the date of invitation for bids form a part of this specification to the extent 
specified herein. 

SPECIFICATIONS 


ED-1002023 

ED-1002037 

EP-10Q221U 

DRAWINGS 


Procedure for Serialisation of Components, 
Assemblies etc*, for APOILO Guidance and 
Navigation Equipment 

APOLLO Airborne Guidance and Navigation 
Equipment, Environmental Qualification 
Specification for 

General Specification for Preservation, 
Packaging, Packing and Container Marking 


NASA - 


Mechanical Assembly for the Keyboard 
Module 


100351*8 



AFOTLO OH Specification 

K 130351*8 

Date 


PUBLICATIONS 

NASA - 


MFC 200-2 


FM 1003518 


Quality Program Provisions for Space System 
Contractors 

Final Teat Methods for the Keyboard Module 


2-2 CONFLICTING REQUIREMENTS • In the event of conflict between the 
requirements of the contract, this document, and the documents listed in this 
section, the requirements of the contract, this document, and the documents 
listed in this section shall govern, in that order* 


3. 


REQUIREMENTS 


3-1 ASCRIPTION. The Keyboard Module consists of push switches, diodes 

and associated circuitry mounted into a component block. The components are* 
Interconnected into simple logic circuits, to convert instructions and decimals 
into a five bit binary coded output. 


3-2 


GENERAL REQUIREMENTS 


Test, « A representative sample of the module shall be 
manufactured using the methods and procedures proposed for the production lot. 

submitted to the NASA Inspector for qualification test at an 
activity designated in the contract or by the procuring activity. 

the conductod to determine whether or not 

F 0 *?** 1 ** »ith the requirements of the contract, 

specifications, and drawings. Failure of the module to meet these requirements 

pwuring^ctidty 11811110 ^ 1011 ° f supplier as determined ty NASA or the 

Father production of the item by the contractor prior to approval of 
the procuring activity or the completion of the preproduction tests shall be at 
tto eonteactoris risk, ^qualification will be required at the discretion of 
^ ^ ® Tent tt** * <•) the contractor has 
(»>) the contractor has instituted a change in the naterial 
used or in his processing, or (c) the specification requirements for the item 
hare been «nded or revised sufficiently to affect th2 eSTSIr S «£ iul 

Hequallflcatlon Test. When specified by the procuring activitv. the 
~nt^topE3T73BiarWor ^r. nodules tobe selected each ^Sd^ion 
tTd^e^n^ 0 * cti I i ty for submission to a designated testing activity 

^ ^ ” qttire - ent8 * contract/ 


APOLLO G & N Specification 
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3-2.3 Materials and Construction . The Materials n«*«d in fabricating the 
■odale shall be in strict accordance with drawing 10035U8 and specifications 
referenced herein. Substitute materials and/or processes shall be selected of 
such quality as to ensure that the equipment will neet the requirements of 
this specification and shall be subject to prior approval of the procuring 
activity. 


3-2 .h Weight, Dimensions. Finish, and Marking . The weight, dimensions, finish, 

and marking of the module snail comply with the requirements specified herein or 
on the applicable drawings. 

3-2.5 Serial Numbers . Each module identified by an Assembly Drawing shall be 
identified by a serial number assigned in accordance with ND 1002023. 

3-2.6 Workmanship. The fabrication and finish of the module, its assemblies, 
subassemblies, and parts shall be such as to produce a unit free from and defect 
that would affect proper functioning in service. 

3-3 PERFORMANCE AND PRODUCT CHARACTERISTICS. The following characteristics 
are stated to inform the contractor of specific characteristics and of the goals 
that were considered in the design. Inclusion of this information shall not be 
construed by the contractor as authorisation to modify the design. 

If the design of any part is not completely specified by the contractual 
documents, the contractor nay submit a suggested design document for approval 
which will support these requirements. 

If, in the opinion of the contractor, any design or testing shall impose 
undue tine delay or expense, he shall so state, in detail, in a counterproposal, 
substantiating all contributing factors when submitting a bid, proposal, or change 
request in connection with this specification. 


Requests for changes to or deviations from this specification or 
applicable drawings, specifications, publications, materials, or processes 
specified herein shall be accompanied by written justification. 


3-3.1 Functional Requirements . The nodule shall neet the followirg require¬ 
ments under the conditions as specified below. 


3-3 *1.1 The resistance between the 

Pins lk and 16 
Pins 3 and 7 
Pins 11 and 1U 
Pins 3 and 11 
Fins 3 and chassis 
Pins U and chassis 


following pins shall be as specified below s 

Not more than 0.5 ohms. 

Not more than 0.5 ohms 
Not less then 3.5k ohms 
Not less than 1 megohm 
Not less than 1 megohm 
Not less than 1 megohm 


h 
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3-3a.2 The resistance between the following pins, when Measured in either 

direttion, shall be not less than lOOKs 

Pin 2 and pins 6, 9, 10, 12, 15 
Pin 6 and pins 9, 10, 12, 15 
Pin 9 and pins 10, 12, 15 
Pin 10 and pins 12, 15 
Pin 12 and pin 15 

3-3.1.3 With each key except Test Alarm key depressed individually, the resistance 
between pins 11 and li* shall be not less than 2 megohms. 

3-3.1.U With Test Alarm key depressed, the resistance between pins 13 and ll* shall 
be 2000 ± 100 ohms. 

3-3.1.5 The capacitance between pins U and lla shall be 6.8 ± 0.7 uf. 

3-3.1.6 With each key except Test Alarm key depressed individually, the 
capacitance shall increase from the value >f section 3-3.1.5 by not less than 0.03 uf 
and not more than 0.05 uf. 

3-3.1.7 With the module connected for and prior to operational electrical test, 
verify that the module case is isolated from the return side of the power supply 
(0 VDC) by not less than 10 megohms. The operational test, section 3-3.1.8, shall 
be conducted with the module case connected to the return side of the power supply 
(0 VDC). 

3-3.1.8 With the conditions as described in Figure 1 and each key depressed 
individually, the output voltages, measured at the indicated output pins to ground, 
shall be as stated belows 

(a) KEY RISE key depressed 
Output Pins 

2 
6 

9 

10 
12 

(b) TL key depressed 
Output Pins 

2 
6 
9 

10 
12 
13 
15 

5 



Output Voltage 
1 . 31 

1.3 ± 0.3 VDC 

Not more than 0.1 VDC 

1.3 1 0.3 VDC 

Not more than 0.1 VDC 

Not more than 0.1 VDC 

Not more than 0.1 VDC 

1.3 1 0.3 VDC 

Output Voltage 

r:3±o. t w 

1.3 ± 0.3 VDC 

Not more than 0.1 VDC 
Not more than 0.1 VDC 
Not more than 0.1 VDC 
Not more than 0.1 VDC 
Not more than 0.1 VDC 

1.3 ♦ 0.3 VDC 
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(a) TEST ALARM key depressed 
Output Pins 


Output Voltage 


1 

2 

6 

9 

10 

12 

13 

15 


Not nore than 0,25 VDC 
Not mare than 0.1 VDC 
Not *ore than 0.1 VDC 
Not nore than 0.1 VDC 
Not more than 0.1 VDC 
Not Bore than 0.1 VDC 
1.3 ♦ 0.3 VDC 
Not sore than 0.1 VDC 


(t) Normal Condition (no keys depressed) 
Output Pins 


Output Voltage 


1 

2 

6 

9 

10 

12 

13 

15 


Not Bore than 0.25 VDC 
Not Bore than 0.1 VDC 
Not more than 0.1 VDC 
Not more than 0.1 VDC 
Not more than 0.1 VDC 
Not more than 0.1 VDC 
Not more than 0.1 VDC 
Not Bore than 0.1 VDC 


3-3.2 Environmental Requirements. The nodule shall he operated with case 
ungrounded in accordance with the requirenents specified in section 3-3.1 .8 when 
the anbient temperatures are 0° ± 2°C and 65° ± 2°C. Operation of the Keyboard Module 
tinder the temperature extremes specified herein is fear verification of good workmanship. 
Only intermittent test results, shorts, or open circuits shall indicate a malfunction 
vithing the module* 

3 - 3.3 Service Life . The module design is intended to meet the following 
requirements* 

3 - 3 . 3.1 Operating Life. The module is intended to meet performance specifications 
for at least 2000 hours of operation, excluding the manufacturer's test time of the 
complete unit* 

3 - 3 . 3 .2 Shelf Life. The module is intended to have a shelf life of at least 3 

years, without operation, at ambient room temperature after final acceptance at the 
contractor's plant* 

3-3.1* Design Characteristics 

3-3.1**1 Interchangeability. Unless otherwise specified, the module shall be 
physically and functionally interchangeable without selection or fitting. 
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3-3 *U* 2 Reliability. The module shall be capable of meeting a maximum failure 
rate of U.4l5 failures per million hours at a 90 percent confidence level. 

U. QUALITY ASSURANCE PROVISIONS 

U-l GENERAL* Utoless otherwise specified herein, the contractor is responsible 
for the performance of all inspection requirements prior to submission for NASA 
inspection and acceptance. Except as otherwise specified, the contractor may 
utilize his own facilities or any commercial laboratory acceptable to NASA. In¬ 
spection records of the examinations and tests shall be kept complete and available 
to NASA as specified in the contract or order. 

U-1.1 Acceptance Tests . These tests shall be accomplished on each module 
being submitted, for acceptance under the contract. Acceptance test data on 
each unit accepted must accompany shipment to the procuring activity. Acceptance 
tests shall be witnessed by the cognizant government inspector, a representative 
of the procuring activity, or as the procuring activity mar direct in the 
procurement order. These tests are detailed in paragraph U-2. Failure of the 
module to comply with these requirements shall result in rejection of the item 
or lot of items. 

U-l.1.1 NASA Acceptance Inspection. The NASA acceptance inspection will be in 
accordance with FTM 10035U8 for the Keyboard Nodule. 

U-1.2 Qualification and Requalification Tests . Qualification and requalification 
tests shall be accomplished at a NASA-designated activity as specified in NASA 
Document NPC 200-2, Quality Program Provisions for Space System Contractors , 
and such other documents as may be provided. These rests, as outlined in para- 
graph U-3* shall be conducted after the award of the contract to determine that 
the product will meet all specified requirements. 

Failure of the Nodule to comply with these requirements shall result 
in the rejection of the lot or the cessation of production, as determined by 
the procuring activity. 

li-2 ACCEPTANCE TESTS 

li-2.1 Test Conditions. Unless otherwise specified herein, the module shall 
be subjected io tests under the following ambient conditions: 

o 

Temperature 25 ♦ 10 C 

Relative Humidity Not”mcre than 9 OfL 

Barometric Pressure 28 to 32 in. Hg 

U-2*2 Hie module shall be tested for the requirements as described in 
sections 3-3*1 and 3-3*2. 
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li«2 # 3 Visual and Mechanical Inspection , A comprehensive inspection shall be 
nade of the module to determine ine extent of compliance with the requirements 
of this specification and the applicable NISI drawing 10035U8 and shall at least 
include determination of the followings 

1. Size, dimension, weight, appearance, and markings 

2* Finish, coatings, construction, markings, as applicable 

3. Welding, soldering, and terminals, as applicable 

U* Workmanship and cleanup 

U-3 QUALIFICATION AND HEQUALIFICATION TEST. Qualification and Requalification 

tests shall be performed individually or when the module is assembled as part of 
the Apollo Guidance Computer Subsystem* The tests shall be in accordance with the 
applicable paragraphs of specification HD-1002037 as directed by the procuring 
activity* 

5* PREPARATION IDE EELIVEKr 

5- 1 GENERAL* Uhless otherwise specified by the procuring activity or the 

applicable detail specification, the assemblies shall be preserved, packaged, 
packed, and marked in accordance with Specification ND-10022llu 

6, NOTES. 

6- 1 INTENDED USE* The Keyboard Module is intended for use in the APOLLO 

Guidance Computer* p 

NOTICES When NASA drawings, specifications, or other data are used for any 
purpose other than in connection with a definitely related NASA procurement 
operation, the National Aeronautics and Space Administration thereby incurs 
no responsibility nor any obligation whatsoever) and the fact that NASA nay 
have formulated; furnished, or in any way supplied the said drawings, speci¬ 
fications, or other data is not to be regarded by implication or otherwise 
as in any manner licensing the holder or any other person or corporation, or 
conveying any rights or permission to manufacture, use, or sell any patented 
invention that may in any way be related thereto* 


13 



.130 MAX TYP 
2 NO LEVEL WIRING 


.045 MAX TYP - 
1ST LEVEL WIRING 


00 NOT COT LEADS 
OF SI THRU SI7 

t SIS 




'KEYBOARD MODULE DIB 

_1003649 «tV 

—SERIAL NO.Cin 
MF6 BY C-dV 


view A-A 

SHOWN WITH POTTING REMOVED 
SCALE 2/1 
IB PLACES 


DETAIL B 
SCALE 2/1 


TO TERM. *0.4- 
TO TERM. NO 12 
TO TERM. *0.2—A 
TO TERM. NO. 9 ^ \ 
TO TERM. NO. I —i \ \ 


-TO TERM. NO. 10 
#—TO TERM. N0t4' 

/ r—TO TERM. NO.11 

/ / r-TO TERM. NO.B 

' / / /“TO TERM NO.IT 


--CD 


SEE SHEETS i 



3) SEE NOTE 4 



OTY 2 



NOTES*. 

L ALL CONNECTIONS TO BE MADE BY WELDING PER NDI00200S WHEN USING FIND NO.5 

2. WIRING STANDARDS FOR WELDED UNITS IN ACCORDANCE WITH NO 1002003 

3. STAKE COMPONENTS TO FIND NO. 2 PER NDI002004 

4. SOLDER ALL CONNECTIONS TO FIND NO.t PER. MSFC-PROC -1 SB 

5. ENCAPSULATE MOOULE PER NDI002034 TO DIMENSIONS SHOWN 

6. -+ DENOTES LENGTH IN FEET 

7. MARK J2 HIGH WHITE PER NDI0020I9 A NDI002122,TYPE OjCLASS I 
8* SERIALIZE PER N0I002023 



DETAIL A 
FOR CLARITY ONLY 
SCALE 4/1 


J UNLESS OINCMMC • 
DMCNSONS ME M I 
TOLEIUNCCS ON 



1006150 

SCHEMATIC 

REF 

1006777-24 

CAPACITOR. FIXED. CERAMIC 

38 

1010406-7 

COIL. R F. CHOKE 

37 

1006750-1 

RESISTOR. FIXED PlLM 


1004605 

INSULATOR, PLATE 

35 

10067 50-54 

RESISTOR. FIXED FILM 

34 

1004 7f2 

TRANSISTOR.SILICON.TYPE NPN 

" 33 

1006750 32 

RESISTOR FIXED FILM 

32 

1 004602-19 

BUTTON. KEYBOARD 

. JLL 


I gQ^75§-7SL. 

1006751 
1006755-57 
1006750-39 
I 004602-16 
I 004 602-15 
1004602-14 
I 004602-13 
1004602-12 
I0Q4602-I I 
I 004602-10 
1004602-9 
I 004602-8 
1004602-7 
I 0 0 4 602-G 
I 004602-5 
1004602-4 

IQQ4 602-3 .. 

1004602-2 
I 004602-1 
i00 <?7 8 4-9 _ 

I 006738 
100 67 76-21 
I 006757-1 
I 004602-18 
I 006757-13 
I 004596 
1004598 

MKT ON 


SCREW, FLAT . HEAD_ 

CAPAC I TOR .FIXED .TANTALUI 
SEMI CONDUCTOR DEVICE .QIC 
CAPAC ITOR.FIXED.TANTALU9 
RESISTOR.FIXED FILM _ 

button.keyboaro _ 

BUTTON.KEYBOA RD_ 

BUTTON.KEYBOARD _ 

BUTTON. KEYBOARD _ 

BUTTON. KEYBOARO 

BUTTON. KEYBOARD _ 

BUTTON. KEYBOARD 
BUTTON.KEYBOARD 
BUTTON. KEYBOARD 
BUT TON. KEYBOARD 

BUTTON. KEYBOARD _ 

BUTTON. KEYBOARO 
BUTTON . KEYBOARD 
BUTTON.KEYBOARD 
BUTTON.KEYBOARD 

BUTTON.KEYBOARD_ 

TERMINAL-FEED THRU 

switch.push _ 

INSULATION. SLEEVING 
WIRE ELECTRICAL. .010 X.0 

BUTTON. KEYBOARD _ 

WIRE.ELECTRICAL . .020 OlA 

BLOCK COMPONENT _ 

PANEL,FRONT _ 

NOMENCLATURE 0* 


MANNED SPACECRAFT CEMVBt 

HOUSTON. TEAM 

KEYBOARD MOOULE 
ASSEMBLY (DI8) 

A6C DSKY, MAIN 


1003549 































































































EUEB3Blllil9a33BSBfl3BBBBBB3BB99BBBBBBBQBBft 





KEYBOARD MODULE 
ASSEMBLY (DI8) 

AGC OSKY, MAIN 


1003549 























































































































































sees: 















































































* m^wwiw *-** 1 * -mm* 

3 


10| 6fr5gQOI 


/—-1—|~m 

c " * *1 1 l . _-ooo 

f* ♦ * *f 'I* -f .050 

WM M ■" 


.130 MAX TYP 
2NO LCVCL 


.045 MAX TYP —^ 

ist i£*L mmm 


00 NOT CUT LEA0S- 
0F SI THRU SU 

ISM 


Jit TYI 


U 


view ArA 

SHOWN WITH POTTM6 REMOVED 
SCALE 2 A 
l* PLACES 


DCTML B 

SCALE 2/1 


1_ 

h 2 -°9 >| 

2X>3 

^T-SCE NOTE f 

» - 

•¥ 

~7\ 


.47 

.53 

1 r- 

-KEYBOARD 1 

100364 

MOBILE DM 
• REV 


-SERIAL NQ.CI7 

NFS BY C£^s. 


view GC 


TO TERM. (ML 6 


SEE NOTE 



SEE NOTE M) - 



re- 



• o'i ® 

::li 

Pk 

.41 1 

*•“ SECTION ArA . 62 ^ 



-SEE NOTE 10 


notes: 

L ALL CONNECTIONS TO BE MADE BY WELDING PER HO 1002005 WHEN USMG FIND NO.5 

2. WIRING STANDARDS FOR WELDED UNITS IN ACCORDANCE WITH NO 1002003 

3. STAKE COMPONENTS 10 FI NO NO. 2 PEP N0I002004 

4. SOLDER ALL CONNECTIONS TO FINN NO D PER *00020* _ 

5. ENCAPSULATE MODULE PER NO WOMBS TO DIMENSIONS SHOWN 

6. 0- OENOTES LENGTH IN FEET 

7. MARK JZ HI6H WHITE PER NO10020(9 A *01002 I22,TYPE H£LAS& | usu* ^ tt rm 9m DWG I 

8. SERIALIZE PER NO 1002023 

8. BRUSH COAT THIS SURFACE NCR MB 1002009 TO A MINIMUM 
HEIGHT OF .019 ABOVE COMPONENT LEADS 2FEE0THMU6 
IQ ENCAPSULATE THIS AREA PER NO 1002217 PRIOR TO 
ENCAPSULATION PER NOTT Si 



OETAfL A 

FOR CLARITY ONLY 
SCALE 4/* 


© RCPLACES 1003930 AFTER SYSTEM NQ 7 




0 


•Wj 

PUCMPTW 

DATE 1 MHWU 

A 

PRPMMmh. CHK 


0 

RCVISEO per torr Of/ii 

DRT«va>^U^ CHK 


c 

REVISED PER TORR 

ORB-.O^V CK * *5#^. /7»f 



(S 

1006150 

SCHEMATIC 

REF 

. 1 

1006777-24 

CAPACI TUfi-FIXFD. CFPAMV 

5ft 

1 

I0I04Q6-7_ 

COIL.R F. CHOKE 

37 

X 

1006750-1 

resistor. nxEb Film 

36 

1 

1004605 

1N SU L ATORTpl ATE . 

35 

1 

10067 50-SS 

RESISTOR. FIXED FILM 

34 

1 

■904 7*2 

.TRANSISTOR.SILICON. TYPE NPN 

33 

_L_ 

1 006750-32 

RESISTOR FIXED Film 

12 

i 

1 004602-IB 

butTon. keyboaRo 

31 

2 

— 8SMSM-I2_ 

SCREW. FLAT. HEAD 

3Q 

1 

1 006755-79 

1 CAPAC I TOR .fTS .TANTALUM - 

2t_ 

±5_ 

1006751 

SEMI CONOUCTOR DEVICE . DtOOC 

28 

JJL 

1006755-57 



2 

1006750-39 

RESISTOR.FIXED FILM 

?6 

I 

1 0 0 4 6 02-16 

BUTTON. KEYBOARZi 

7F 

_J_ 

1 004 602—15 

BUTTON. KEYBOARD 

74 

' 

1004 602-14 

BUTTON.KEYBOARD 

23 

I 

10 04602-13 

BUTTON. KEYBOARD 

22 

l 

1004602-12 

BUTTON. KEYBOARD 

f 1 

• 

1004602-II 

BUTTON. KEYBOARO 

20 

1 

\ 0046 02-10 

butt6n. kEyboaRC' " 


l 

1 004602-9 

BUTTON.KEYBOARD 

18 

_L_ 

1 004602-B 

BUTTON. KEYBOARD 

17 

l 

1004602-7 

BUT TON. KEY BOARD 

16 

_J_ 

100 4 602-6 

button.keyboard 

IF 

_L_ 

F004602-5 

BUTTON. KEYBOARD 

74“ 

_l_ 

1 004602-4 

. BUTTON. KEYBOARD 

13 

i 

^ lgQ4frO?-3_ 

BUTTON.KEYBOARD 

12 

_L_ 

1 004602-2 

BUTTON. KEYBOARD 

11 ( 

_L_ 

1004602-1 

_ BUTTON.KEYBOARD 

10 ^ 

1 4 

1006784-9 

..URMI^.FfED THRU 

-.3 ■ 
f. 

_LS_ 

1 006738 

Switch.push 

7 

9jO 

1 006776-71 

INSULATION. SLEEVING 


I2£ 

1 006757-1 

WIRE ELECTRICAL. .010 X.020 

"T“ 

1 

1 004602-18 

_ BUTTON.KEYBOARD 

4 

til 

1 006757-13 

. WIRE.ELECTRICAL . j020 6lA 

T“ 

1 

1 004596 

. BLOCK COMPONENT 

2 

1 

1 004596 

PANEL , FRONT 

1 

grr 

rwrr a* 

MMENCUTUK Ml 

ocaavnoN 

sr 


T~y 


UKT or wniwu 



MANNED SPACECRAFT 


SdM£ 


KEYBOARD MODULE 
ASSEMBLY (Die) 

_AGC DSKY, MAIN 

Hi Mli 


T 

























KEYBOARD MOOUL6 
ASSEMBLY (DIB) ’ 

AGC DSKV MAIN 


- 1003549 






































































iiijLi. 








jf. 


{ * rw #»’TT4 l 




fc*T*^rfor %-#**■ -sr 


' -fe ,> J. *.<.46 «r» l**«Se j*«f jNf»'"-g§>»4W 



101 6t7ggQOI 



r 


p+ ■*• ♦ ♦$ 


TTTu 


v M?M --m 


^.000 

.030 

2 PLACES 


.190 MAX TYP 
2 NO LEVEL WtRM6 


.065 MAX TYP 
1ST LEVEL 


00 NOT CUT LEADS- 
OF SI THRU S47 

6 SIS 


VIEW A'A 

SHOWN WITH POTTING REMOVED 
SCALE 2 A 
ID PLACES 


DETAIL B 
SCALE 2/1 


-ift- 


1 

j- 

/ t 

i_ 


/ + 

.47 


/ 

.59 


NOWJLE DIB 

A 

KEYBOARD 

* T 

1003549 REV 

1 .. 

.”.SERIAL NO.'—a 

T 

MF6 BY CZ.3V 


_ Pt«CINPTMH» 

REVISED PER TORR 61*11 
chk 


REVISE0 PER TORR 0f/66 

QWraviftjm^, CHS 4tPB. 




m 


REVISED PER TORR /**'£ 
D«ftw.^y CHK S'sjSf' 


firm 


REVISED 
DR* 


PER TORR I2TC6 
CHK CMC 


£V* 


% 


M 


fat 


Xt 




\M*~ 


iC-C 


-SEE NOTE 8 


TO TERM.NO6 
TO TERM.NO 12 
TO TERM. NO.2 
TO TERM. Na 9 
TO TERM. NO. I 



NOTES*. 

L ALL CONNECTIONS TO 8E MADE BY WELOING PER NO 1002005 WHEN USING FINO NOS 

2 . WIRING STANDARDS FOR WELDED UNITS IN ACCORDANCE WITH NO 1002003 

3. STAKE COMPONENTS TO FINO NO. 2 PER NDI002004 

4. SOLDER ALL CONNECTIONS TO FIND NO-O PER NDI00207T 

5. ENCAPSULATE MOOULE PER NDI0CB09S TO DIMENSIONS SHOWN 

6. ♦ OENOTES LENGTH IN FEET 

7. MARK J2 HIGH WHITE PER NOl0020t9 A NDl002122,TYPE OJXASS I USJWS MARKM6 MK DWG N6> IOOG27I-I 
8* SERIALIZE PER ND1002023 

9. BRUSH COAT THIS SURFACE PER NO I0020Q9 TO A MINIMUM 
HEIGHT OF .015 ABOVE COMPONENT LEADS &FEEOTHAUS 

10 ENCAPSULATE THIS AREA PER ND 1002217 PRIOR TO 
ENCAPSULATION PER NOTE 5 

11 FIND NO. 7 SHALL MEET THE FOLLOWING ACTUATION 
BEFORE ANO AFTER ENCAPSULATION PER NOTE 5: 

PRETRAVEL:.093 MIN .IM MAX 
WERTRAVELt 060 MIN 


DETAIL A 
FOR CLARITY ONLY 
SCALE 4/1 


@ REPLACES 1009559 AFTER SYSTEM NQ. f 












1003540 


mm mm 

mmm 

1 ~ UCOTW "_1 



1006150 

SCHEMATIC 

REF 

1 

1006777- 24 

CAPAClIQfl.FIXED. CERAMIC 


l 

1010406-7 

COIL, R F. CHOKE 

37 

1 6 

1006750-1 

RESISTOR. FIXED ^ILM 

"I? 

l 

1004605 

IN SULATOR.PL ATE 

35 

1 

10067 50-56 

RESISTOR. FIXED FILM 

34 

1 

1006 752 

TRANSISTOR.SILICON. TYPE NPN 

33 

2 

1006750 32 

RESISTOR FIXED FILM 

3£ 

1 

1 004602-19 

BUTTON.KEYBOARD 

31 

2 

MS 35200-12 

SCREW, FLAT. HEAD 

_2Q_ 

1 

1 006755-79 

CAPAC I TOR .FIXED .TANTALUM 


45 

1006751 

SEMI CONDUCTOR DEVICE . DlOOC 

28 

' 9 

1006755-57 

CAPACITOR. FIXED .TANTALUM 

27 

2 

10067 50-39 

RESISTOR.FIXED FILM 

26 f 

l 

1 0 0 4 602-16 

Button.keyboaro 

25 ' 

, 

1 004602-15 

BUTTON.KEYBOARD 

24 

i 

1 004 602-14 

BUTTON-KEYBOARD 

2i 

l 

1 004602—13 

BUTTON. KEYBOARO 

22 . - 

1 

1004602-12 

BUTTON. KEYBOARD 

21 f 

1 

1004602-II 

BUTTON.KEYBOARD 

20 

1 

1004602—1$ 

BUTTON. KEYBOARD 


1 

1 004602-9 

BUTTON.KEYBOARD 

18 - 

t 

1004602-8 

BUTTON-KEYBOARD 

17 t 

1 

10 04602-7 

BUT TON.KEYBOARD 

16 - 

1 

1 0 0 4 6 02-6 

button.keyboard 

15 ( 

| 

1 004 602-5 

BUTTON.KEYBOARD 

14 c 

i 

1004c 02—4 

BUTTON.KEYBOARD 

13 i. • 

| 

1004602-3 

BUTTON.KEYBOARD 

HI r 

| 

1 0046 02-2 

BUTTON.KEYBOARD 

11 < 


1 00460^-1 

BUTTON.KEYBOARD 

i° ( 

T*T 

1006784-9 

terminal.F££P thru_ 

-2_- 

-w 

1 8 

1 00 6738 

SWITCH.PUSH 

7 

9.0 

10067 76-21 

INSULATION. SLEEVING 

6 s. 


1 006757-1 

WIRE ELECTRICAL. -OlOX.020 

5 

11 

1 004602*18 

BUTTON. KEYBOARD 

4 

9.5 

1 006757-13 

WlRE.ELECTRlCAL. .020 DIA 

3 

1 

1004596 

BLOCK COMPONENT 

2 

1 

1004598 

PANEL.FRONT 

1 

QTT 

WQO 

NWT ON 

MOMCNCLATUW OH 

KSCMPTION 

MW 

w 

iwror wnwu 

mmrmjmZ^lnem um MANNED SPACECRAFT CENTBI 

^ ^ c ' HOUSTON. TUM 




4*c iLNgrki ki 


MU 




ASSEMBLY (018) 

AGC OSKY, MAIN 

— I ..in 'ir 

1003549 


i"" ' 


i 


mu 



\ 

s 

I 


























































































6t?9200l 



? 

& 

VIEW A-A 


.130 MAX TYP 
2ND LEVEL WIRING 


.065 MAX TYP 
1ST LEVEL WIRING 


00 NOT CUT LEADS 
OF SI THRU SI7 

ISI9 



"KEVBOARO MODULE DIG 

_1003549 REV 

SERIAL NO. Lin 
MF6 BY CI/dV 


SHOWN WITH POTTING REMOVED 
SCALE 2/1 
18 PLACES 


DETAIL B 
SCALE 2/1 


TO TERM. N0L6- 
TO TERM. NCU2*-t 
TO TERM. N0.2—A 
TO TERM. NOt 9 —% \\ 
TO TERM. NOl I —% \ V 


-TO TERM. NO. 10 
j —TO* TERM. N<L4' 

/ y—TO TERM. NO.II 

f //-TO TERM. NO* 

/ / /~T0 TERM NO.!7 


»<£> 


SEE NOTES 3&4( g 


A 

=L=- L 


-SEE DETAIL A 


C » 20 _ 

.17 




SEE DETAIL B- 
SEE NOTE 5— 


SEE SHEET 2 I 



5 )SEE NOTE I 




S CLEAR VERB j j NOUN [^ENTE^ 

v+ 7 11 8 || 9^ 

-~gr~^~s 

^ 4 5 6 

0 12 3 

@- 


notes: 

L ALL CONNECTIONS TO BE MADE BY WELDING PER NO 1002005 WHEN USING FINO N<X5 

2. WIRING STANDARDS FOR WELDEO UNITS IN ACCORDANCE WITH NO 1002003 

3. USE FIND NOB FOR ALL TERMINAL CONNECTIONS 

4. SOLDER FIND NCX8 BOTH ENDS PER MSFC —PROC — I5G 

5. ENCAPSULATE MOOULE PER N0I0O2O3G TO DIMENSIONS SHOWN 
G. OENOTES LENGTH IN FEET 

7. MARK J2 HIGH WHITE PER NO1002019 g NDI002I22,TYPE HjCLASS I 
§• SERIALIZE PER NO1002023 



DETAIL A 
FOR CLARITY ONLY 
SCALE 4/1 


_ REVISIONS 5 ; 

DESCRIPTION 


1 006 750-15 

RESISTOR FIXED FILM 

32 

1 004602-19 

BUTTON . KEYBOARD 

31 

MS 35200-12 

SCREW,FLAT. HEAD 

iY? 

1 006755-79 

CAPAC 1 TOR .FIXED .TANTALUM 

29 

1006751 

SEMI CONDUCTOR DEVICE . DlOOE 

28 

1006755-57 

CAPACITOR. FIXED.TANTALUM 

27 

1006750-39 

RESISTOR.FIXED FILM 

?6 

1 0 0 4 6 02-16 

BUTTON.KEYBOARD 

?5 

1004 602-15 

BUTTON. KEYBOARD 

24 

1004 602-14 

BUTTON.KEYBOARD 

?? 

1004602-13 

BUTTON. KEYBOARD 

22 

1004602-12 

BUTTON. KEYBOARD 

2 1 

1004602-M 

BUTTON.KEYBOARD 

20 

1 004602-10 

BUTTON. KEYBOARD 

19 

1004602-9 

BUTTON.KEYBOARD 

18 

100 4 6 02-8 

BUTTON. KEYBOARD 

17 

1004602-7 

BUTTON. KEYBOARD 

IS 

1004602-6 

button.keyboard 

15 

1 004602-5 

BUTTON. KEYBOARD 

14 


I UNLESS OTMCRWIK SPC CWO 


1004602-4 
1004602-3 
1004602-2 
1004602-1 
I 006784-9 
101 0416-21 
I 006738 
1006776-21 
I 006757-1 
I 004602-18 

.1006757-13 

I 004596 
1004598 

MRT Oft 


•ndtmumcntation um 


BUTTON.KEYBOARD _ 

BUTTON.KEYBOARD _ 

BUTTON.KEYBOARD 

BUTTON.KEYBOARD_ 

TERMINAL.FEED THRU _ 

WIRE EL EC. .STRANDED. INSULATE! 
SWITCH,PUSH 
INSULATION. SLEEVING 
.JN?r\L ELECTRICAL. .OlQX.020 

BUTTON. KEYBOARD__ 

WIRE.ELECTRICAL . j 020 OlA 

BLOCK COMPONENT__ 

PANEL . FRONT_ 


MANNED SPACECRAFT CBIVBt 

HOUSTON. TOPS _ 

KEYBOARD MODULE 
ASSEMBLY (DI8) 

AGC DSKY, MAIN 


1003549 


IP 





















MANNED SPACECRAFT CENTER 

_ HOUSTON. TOM 


KEYBOARD MODULE 
ASSEMBLY (DI8) 

' AGC DSKV MAIN 


•003549 


































































































































































1003550 














































































































































• 10 II 12 IS M 


-*£f non 4 


.0S46I 
/ ^0S4SS 

•* M 


M4SI Y 

77 MSSS 

t\ n 0S4SM 


^ 3 |5 l2 


/ / , ^^SECTIOII FF^ 

/V 

// /> 

// / // 

// .// // // 


« detail G- 


SCE DETAIL B - 


SEE OCTAL. E- 


t // // // 

>'! // // 

a a // , 
m / / 




«■—HORIZONTAL 
FLAT LACE 

snows. 



MORlZTONTAL FLAT LACE - 
5 ROWS 




SEE OETAIL A 


V-HORI20WTAL ELAT LACE a% 1 

e v-nn m 11' L 1 Jj TmTrr/J/'//// * 

FL«I l ACC f«ON HAKNCM- \ \\ 7 \«»WW H* T T/TP Tr^mJ,!/ '//V* / / jf* 

ro co.«c to. ••H \ \ \ \ \ / / / / ITmWj/A/?/* ^ 


-FLAT LACE FROM HARNESS' 
TO CONNECTOR 


LoJeK- 

3l 


H \ s W 111 ? 1 J f / 
v-™l\1 ulLLff/r/rTO^ 


\e»V*?V**n*r 




REVISED PER TDRR 15J IQy 

DRc/J/^-CHK/3*g «* 



NOTES 

I. FOR— C AS 3 CA t !ON FEE $5 002032 

IA. STRIP ALL LEADS .19 


S. S0L0ER PER N0I00207I NDI0020I9 

4. ENCAPSULATE INDICATEO AREAS PER NO 1002217 SERIALIZE 

5. INTERPRET ORAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BT MIL-0-70327 

t TERMINATE SHLOS AT FIND NO I WITHIN HARNESS JUST BEFORE POINT 
OF BREAKOUT WITH JT OF FIND NttlO 

7. * DENOTES LENGTH PI FEET _ 

f. ENCAPSULATE INDICATED AREA USING SILASTIC RUBBER PER NO 1002009 METMOO E 

ft «ALL CONNECTIONS TO FMO Nai WHEN USING FWD MXI9 TO BE MADE DT SOLDERING PER N0I00207I 

ia FLAT lace SIDE OF HARNESS TO ALLOW TRUNK TO LIE BELOW SURFACE A 


IL FOR ALL LACING,USE FIND NO. 20 ONLY WHEN 
USE OF FIND NO.21 IS NOT FEASIBLE 

12. CRIMP SOLDERLESS CONNECTIONS PER M0I0022OS 

13. AR DENOTES AS REQUIREO 

|4 MARK WITH APPLICABLE PART NUMBER PER._ 

MDI0020I9 USING MARKING INK 100G27I-U) 
SERIALIZE PER NDI002023 




?/,*/////, / ^ 
•fib 1 -/US 

/ / A 4 / 4 */ / 4 » .v 

W/7/X' 


FOR UST OF MATERIALS SEE SHECT 3 ___ 

T I mcmmxAnmm 




MANNED SPACECRAFT CENTER 

_ HOWTO* TPM 

WIRING HARNESS, BRANCHED 

AGO DSKY, NAV 

ttt I AW U.I 4A I iilww* m. 

- J 1003550 


1003550 




































1003550 |BM b <H 



















































































5 | 1003550 |BJ 


4 




» 1jLt» 1ui m > * M . »^I, . w m^ rn n T » »* «■ — 







































































ISSgQOI 



i 




kit ^ 


SI 

1003100-Oil 

AGC DSKY NAV PANEL OUTLINE 

S: 

1 

IOIOBI2-3 

GASKET_,_ 

j*~. 


MS24693-PC2 

SCREW. FLAT HEAP_ 

3Z- 

AR 

1006879 

THERMOCONDUCTIVE compound 

5S_ 


MS35233-I3 

VRFW. PAN HEAD -- 

53. 

? 

I0C4G6© OH 

STIFFENER 

54 

AR 

I00466S 

SHIM 

52_ 

1 

4 

1004644 

MS3S200-I5 

SCREW, FLAT HEAO 

T 

1 

10046 36 

detainer,holo down lm 

S< 

1 

1004635 

RETAINER,HOLD DOWN RH 

41 

T 

NAS 620-4 

WAShER, flat 

4| 

~4~ 

MS 16200-1 

SCREW. PAN HEAD 

_4 

1 

1004628 

PLATE, IDENT 

41 

4 

MS35 337-80 

WASHER, LOCK 

4'< 

4 

MS 15 795-807 

WASHER, FLAT 

T* 

4" 

MS 16995 - i i 

SCREW SOCKET HEAD 


r 

7B0466§-0 II 

FLANGE 

"T • 

r 

1004670 

bracket, ANGLE 

4 . 

i 

1003487-011 

ALIGNMENT PIN ASSY 

lTj 


MS35337-78 

WASHER,LOCK 

T* 

“Tc 

1012507-003 

CORD,LACING 

3 1 

i 

100491 

PHOTO MA FRONT. INDICATOR DISPLAY 

J.L 

i 

I004S90 

PHOTO MA FRONT, PROGRAM DISPLAY 

3 i 

r 

1004128 

PHOTO MA REGISTER N0.2 OlSPLAY 

It 

~T 

100412 6 

PHOTO MA RE6ISTER NO. 1 OlSPLAY 

»'* 

r 

1004148 

PHOTO MASTER VERB-NOON DISPLAY 

It 

i 

1004147 

PHOTO MASTER PROGRAM DISPLAY 

11 

i 

1004149 

PHOTO MASTER INOlCATOR DISPLAY 

Ii 

• 

1004129 

PHOTO MA REGISTER N0.3 DISPLAY 

13 

-27 

MSI5795-803 

WASHER,FLAT 

29 

"T 

MS 15795-908 

washer,flat 

ir 

9 

MS 16995 —10 

SCREW,SOCKET HO 

*7 

27 

MSI6995-9 

SCREW, SOCKET HO 

"ir 

1 7 

MS35200 -13 

SCREW, FLAT HO 

ts 

8 

1004545 

SCREW, CAPTIVE 

2« 

2 

MS5I053 —2»3 

SCREW,SET 

"IS" 

2 

MSI6633-40I2 

RING,RETAINING 

J2 2_ 

2 

10041)9 

CONNECTOR,STUD 

J l_ 

10 

1006737-A 2 

WIRE,ELECTRICAL T 

:o 

1 

1003473 

THUMB WHEEL ASSY 

1 9 

1 

10067 36 

RESISTOR, VAR 

J* 

1 

1004648 

BRACKET______ 

1 7 

REf 

1006167 

INTERCONNECTING DIAGRAM 


3 

1006813 

indicator,Digital display 

"1 5 

j- 

1006817 

INDICATOR, DIGITAL DISPLAY 

14 

r 

1006818 

INDICATOR, OlGlTAL DISPLAY 

jE 

i 

1006819 

INDICATOR, DI6ITAL DISPLAY 

1 z_ 

.25 

. SEE NOTE 7 

SLEEVING 

T 1 

.SC 

1 QQ-W-343 TYPE S 

WIRE, SOLID AW6 2« 

“o 

3 

1003530 

DECODING MODULE ASSY 

~l 

f 

1003534 

e/lhold down ASSY 

k "T" 

““y 

I003SS0 

WIRING HARNESS 

l "F" 

1 

1003548 

KEYBOARD MODULE ASSY 

r~ 

_l_ 

1004668 

BRACKET, CABLE SUPPORT_ 

:l 

4 

I003C98 

RELAY MODULE ASSY 


1 

1003532 

POWER SUPPLY ASSY 

r 

" 

1004671 

HOUSING, RELAY MODULE 

:c 

r 

1004141 

PANEL, FRONT 


OTY 

nurr Oft 

WOUCNCIATUWC 0* 

:F| 

moo 



L.LI 


MANNED SPACECRAFT CENTER 


A6C NAM DSKY ASSY 


100355 i * 




































































































































































































ggagrJfcf ~ - 


see wore ft . ” 




•TV t -(23J 


© O 


see Mores 2414 


1 . Bono find no. 37 to find mo. 12 , find no. s« to fimo mo. is per M 01002004 

* MARK .093 HIGH WHITE PER NO 1002019 A NDI002I22 TYPE H CLASS 2,USM6 MARK IMS MK I00«27l-I- 

i. SOLDER PER NO 1002071 T 

4 WIRE PER NO 1002032 T 

5. AR DENOTES AS REQUIRED cue MA 9A U 

S. MIL-1-631 TYPE F, FORM UA,GRAOE A, CLASS I,CATEGORY I, AWG SIZE NO. 24 I- 

7.* DENOTES LENGTH IN FEET 2.0 

• FIND NO. 41 THRU 45 AR€ TO BE SUPPLlEO - 

t IDENTIFIED PER NO 1002019 ±Q , 

•.SECURE FIND NO.47 USING MIL-S-22473 jJS 

I ©.ENCAPSULATE PER NO 1002217 l I 

I I LACE FIND N0.7 TO FIND N0l5 USING FIND N0.S9 ___^ ,« Arr f f 

I 7.REMOVE LOCK WASHER FROM FIND NO.19. AOJUST FIND NO. 19 T# ACHIEVE t* ST BACK OFF -I-i. 

I 3. SECURE° H^RNE B S B S G ! M N T mofcATE°0 AREAS BY STAMM© PER MO 1002004 
! £ F fwTO^BE^'sEO 2 FOR IDENTIFICATION OF PART NO. 1003400 ANO 

I £. MOUNT*NC 0 TORQIJE FOR JACKING SCREWS (*004579) TO 91 15-lB ».LBS 
17. MOUNTING TOROUE FOR JACKING SCREWS (I004S93) TO BE 1-4 IN.L9S 
,k. *« "i E£ DETEF4iNE0 AT ASSEMBLY 

}«.APPi.Y F!NO NO. 39 ~C MODULE MOUMTIMG SURFACES ^ . 

RC-AO’-iMfi IK THIS AREA TO CONFORM TO CONFIGURATION OF FIMO MO. BO 
la. BOLD FIND .Mass TO FIND Na 60 A FI NO Na60 TO 0S4 PER. N0<002004 


rrrrT| 

+ ^+ + 


SEE MOTES 14 BIS 


. REFERENCES 

______|. lototos SAv DSKT TO HANDLING FUTURE 

_E. .. FIXTURE ASSY -FRONT PANEL AGC MAV OSKt 


J00355I jBjr^l 



ANT I-ROTATE 


































I" * 













































































SECTION A-A 

SCALE Z/\ 































































































7 I * I » 1 __i_l 



■ % 

■ imi 11 ii i 





DUMMY DRAWING 
SEE INSTRUCTION DRAWING 
NO. 1004879 
FOR CONFIGURATION 


NOTES 

1, INTERPRET OR AWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. AR DENOTES AS REQUIRED 
& DENOTES LENGTH IN FEET 


A 


isa 

S3 

rn 


1005789 ' I 

wi<im'n\n>UM.\ikiwmmm 

Em 



si 

SI 

HHBi 

AGC MAIN DSK OUTLINE 

Em 

isa 

^1 

^1 

63 

1005770 


EI33 

ESI 

SI 

SI 

SSI 

■ MiktAiHHHH 


QO 




■■ 

fmmmmmmmmmmmmm 



warn 

MB 

■■■ 

HH 

wmmmmtmmmtmmMmi 


ZJ 




HH 

mmmmmmmmmmmmm 


Hi 




HI 

mmmmmmmmmmtm 


■I 

1 

1 

i 

mm 

1003220-011 

GAN FAIL DETECT ASSY 

cm 

WEM 

mm 

B 

mm 

1006783-19 


ca 


u 



1004779 

PAD, RUBBER 

cm 

n 

mm 

- 

— 

1004682 

HOUSING, FRONT PANEL 

cm 



mm 

— 

1003809-011 

E/L FRAME A HARNESS ASSY 

441 

ce: 

! 

WM 

mm 

■ 

5 

! 


cm 

r=- 

a 

mm 

mm 

Mkhn ummmmmm 

SHIM 

ca 

n 



mm 

1010812—1 

wzmsmammmmmmmm 

cn 

RQ 

■■■3 

QTt 

REQO 

QTY f 

REQO 

■ 


NOMENCI.ATURE OR 

OESCRIPTION 

B 

ESI 

PHI 

ISEO 

pm 

















NEXT ASST 

USED ON 


UNLESS OTH E RWI SE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN pf ' 
RESISTOR VALUES ARE M OHMS 
TOLERANCES ON 


00 NOT SCALE TMS I 


AR 

AR 

AR 

AR 

1006879 

THERMOCONDUCTIVE COMPOUND 

40 

AR 

AR 

AR 

AR 

1004665 

SHIM 

39 

T 

2 

2 

2 

1004666-011 

STIFFENED 

36 

8 

8 

8 

8 

MS5I957-I3 

SCREW. PAN HEAD 

37 

9 

9 

9 

9 

MSI 5795-805 

WASHER.FLAT 

36 

4 


4 

4 

MSI 5795-808 

WASHER, FLAT 

35 

2 

2 

2 

2 

MS5I959-I8 

SCREW, FLAT HEAD 


4 

4 

4 

4 

MS5I957-I 

SCREW. PAN HEAD 

.33 

13 

13 

13 

9 

MSI5795-804 

WASHER.FLAT 

32 

18 

If) 

18 

18 

MSI 6995-10 

SCREW. SOCKET HEAD 

V 

1 


1 

1 

MSl699fe-l9 

SCREW. SOCKET HEAD 

30 

1? 

12 

12 

12 

MSI 6995-9 

SCREW. SOCKET HEAD 

29 

3 

3 

3 

3 

MSI 6995-17 

SCREW, SOCKET HEAD 

28 4 

4 

4 

4 

4 

MSI6995-I6 

SCREW, SOCKET HEAD 

27 

— 

- 

4 

4 

1004545 

SCREW, CAPTIVE 

26 

2 

2 

2 


MS5I053-2IS 

SCREW, SET 

2 4 

?0 

20 

20 

20 

MS 1 5795-803 

WASHER FLAT 

24 

AR 

AR 

AR 

AR 

QQ-W-343 TYPE S 

WIRE, SOLID AWG 26 

2 i 

1 

1 

1 

1 

MS2528I-2 

CLAMP, CABLE 

22 

1,5 

1,5 

1.5 

1.5 

1012507-003 

LACING, CORD 

21 

1 

1 

1 

1 

1004628 

PLATE, IDENT 

20 

1 

1 

T 

| 

1003554-011 

KEYBOARD MODULE,DI8 

J!- 

1 

"T 

i 

1 

1006820-000 

SWITCH. TOGGLE ( 

18 A 

II 

II 

li 

II 

NAS620C4 

WASHER, FLAT 

17 

"T 

T -1 

TT 

in 

MS35337-78 

WASHER, L6CK 

16 - 

i 

T] 

i 

i 

MS35338-79 

WASHER, LOCK 

Jl. 

2 

T" 1 

2 

2 

MS35649-44 

NUT, PLAIN 

14 

1 

i 

i 


MS35649-64 

NUT, PLAIN 

13 

6 

“ 

T 

6 

MSI 6995-11 

SCREWS SOCKET HEAD 

12 

| 

i 

1 

1 

1004648 

BRACKET, POT 

II 

1 

_ 

_ 

1 

1003809-000 

E/L FRAME ft HARNESS ASSY 

10 

1 

i 

1 

1 

1004644 

WASHER,KNURLED 

9 

i 

3 

IT 

3 

1003817-011 

DECODING MODULE ASSY 

8 - 

i 

1 


\ 

1006736 

RESISTOR, VARIABLE 

7 

l 

1 

i 

1 

1003473 

THUMB WHEEL ASSY 


i 

~T~ 

i 

1 

1004573 

FRAME INDICATOR DISP 

5 

4 

4 

4 

4 

1003824-011 

RELAY MODULE ASSY 

4 

1 

1 

1 

| 

I0038II-0H 

POWER SUPPLY ASSY 

3 

—j— 

1 

1 

T 

1004686 

H0USIN6, RELAY TRAY 

2 



1 

1 

1004759 ' 

housing, Mont panel 

1 

OTY 

REQO 

QTY 

REQC 

QTY 

REQO 

& 

PART OR 

KNTVYMQ NO. 

NOMENCLATURE OR 

DESCRIPTION 

FIND 

NO. 

041 

031 

021 

Oil 

1 - UST OF MATERIAL! --- 


MIT 

MtmUMCNTATION I 



MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


AGC MAIN DSKY ASSY 

100 SERIES 


1802301 


1003563 


APPLICATION 


DATE 


■E NON 


SHEET | OF | 

































































NOTES 

i INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
2. AR DENOTES AS REQUIRED 
A OENOTES LENGTH IN FEE T 


DUMMY DRAWING 
SEE INSTRUCTION DRAWING 
NO. 1004879 
FOR CONFIGURATION 


A 





z 

Z 

1 1005789 

AGC MAIN DSK OUTLINE 

ssa 





isa 

■EEBTS 9 MM 

AGC MAIN DSK OUTLINE 

ma 

isa 



IS 

fSSi 

1005770 

INTERCONNECTION FLOW DIA • 

EHl 

tsa 

£51 

isa 

l^i 

E 3 l 

1605753 


EK 1 




M 

M 

■M —9 


HB 

tz 


m 

M 

■9 

M 9 MM 9 

mmmmmmmmmmmmmmmmm 

99 

tz 




99 

M 9 MMH 

mhmmm 

99 

■■ 




■91 

■mmh 

9 MHMM 9 M 


n 

h 

i 

i 

M 

1003220-011 

■gTilllM. 1^.1 Bill 

EM 

mm 

mm 

2 

2 

mm 

1006783-19 


En 

i 

— 

1 

— 

— 

1004779 


EM 

i 

_i 

1 

- 

— 

1004682 

HOUSING,FRONT PANEL 

EM 

— 

_— 

1 

1 

— 

1003809-011 

E L FRAME 4 HARNESS ASSY 

En 


— 

M 

mm 

u 

■1111111 mm 


ra 

m 

1^9 

BB 

wm 

■a 

1004776 


EM 

n 

Mi 

mm 

n 

99 

I 0 I 08 I 2 -I - j 

• gasket 

ED 

ca 

En 

0 

HQ 

52 

FART OR ^ 

IDENTIFYING nt 

nomenclature or 

DESCRIPTICN 

IQI 

ESI 

eio 

EBI 

PHI 

PM 


■1 


i 
















NEXT ASSY 

USED ON 


AR 

AR 

AR 

AR 

AR 

I00G879 

THERMOCONOUCTIVE COMPOUND 

IEM 

AR 

AR 

AR 

AR 

AR 

1004665 

SHIM 

39 

. 4 

2 

2 

2 

2 

I004666 - Oil 

"sTirmn*- 

38 

$ 

8 

8 

8 

8 

MS5I957-I3 

SCREW. PAN HEAD 

37 


9 

9 

9 

? 

MSI 5795-805 

WASHER.FLAT 

36 

4 

4 

- 

4 

4 

M;>l 5795-808 

WASHER. FLAT 

35 

T 

2 

2 

2 

2 

MS5I959-I8 

SCREW, FLAT HEAD 

im 

4 

4 

4 

4 

4 

MS5I957-I 

SCREW. PAN HEAD 

isxa 

13 

13 

13 

13 

9 

MSI5795-804 

WASHER.FLAT 

132 1 

16 

ja. 


18 


MSI 6995-10 

SCREW. SOCKET HEAD 

ml 

1 

1 

1 

1 

1 

MSI6995-I9 

SCREW. SOCKET HEAD 

30 

JL, 

12 

12 

12 

12 

MSI6995-9 

SCREW. SOCKET HEAO 

29 

- 1 - 

3 

3 

3 


MSI6995-I7 

SCREW. SOCKET HEAD 

28 

4 

4 

4 

4 

_ 2 _ 

MSI6995-I6 

SCREW, SOCKET HEAD 

si 

— 

— 

— 

4 

4 

1004545 

SCREW, CAPTIVE 

EM 

2 

i> 

2 

2 

2 

MS5I053-2I3 

SCREW, SET 

SI 

18 

20 

20 

20 

20 

MSI 5795-803 

WASHER FLAT 

Hi 

AR 

AR 1 

AR 

AR 

AR 

QQ-W-343 TYPE $ 

WIRE, SOLID AWG 26 

si 

1 

1 

- 1 ^ 

1 

1 

MS2528I-2 

CLAMP, CABLE 

si 

1.5 

! t 5 

1.5 

1.5 

1.5 

1012507-003 

LACING, CORD 

B9 

\ 

1 

1 

1 

1 

1004628 

PLATE, IDENT 

GEM 

1 

1 

1 

1 

1 

1003554-011 

BiViitWfitB.’MiiimKir;—■ 

ra 

i 

1 

1 

1 

1 

1006820-000 

SWITCH.TOGGLE 

mm 

7 

II 

II 

II 

II 

NAS620C4 

WASHER, FLAT 

na 

6 


6 

6 

6 

MS35337-78 ' 

WASHER, LOCK 

mm 

, 1 

1 

1 

1 

1 

MS35338-79 

WASHER, LOCK 

D1 

2 

£ 

2 

2 

2 

MS35649-44 

NUT, PLAIN 

n 

1 

1 

1 

1 

1 

MS35649-64 

NUT, PLAIN 

MEM 

2 

G 

2 

2 

2 

MSI6995-II 

SCREW, SOCKET HEAD 

(ES 


—L. 

1 

, 1 

1 

1004648 

BRACKET, POT 

wm 

J 

1 

— 

— 

1 

1003809-000 

uni \ m 

■PI 

1 

1 

1 

1 

1 

1004644 

WASHER,KNURLED 

mm 

3 

i 

3 

5 

3 

1003817-011 

DECODING MODULE ASSY 

mm 

1 

1 

• 

t 

1 

1006736 

RESISTOR, VARIABLE 

mm 

1 

Ll. 

t 

1 

1 

1003473 

THUMB WHEEL ASSY 

wm 

1 

1 

1 

1 

1 

1004573 

FRAME INDICATOR DISP 

M 


4 

4 

4 

4 

1003824-011 

RELAY MODULE ASSY 

M 

1 

1 

1 

1 

1 

1003811 —Oil. 

POWER SUPPLY ASSY 

M 

1 

1 

1 

1 

1 

1004686 

HOUSING, RELAY TRAY 

wm 

— 

— 

- 

1 

1 

1004759 



QTY 
, REQD 

qty 

REQD 

?TY 

REQDI 

QTY 

*Eqo 


PART OR 

IDENTIFYING NO. 

NOMENCLATURE ON 1 

DESCRIPTION 

P3 

'051 

041 

331 

021 

Oil 


mm 


unless otherwise specified 

DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN pf 
RESISTOR VALUES ARE M OHMS 
TOLERANCES ON 
FRACTIONS 


00 NOT SCALE THIS DRAWING 



MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


AGC MAIN DSKY ASSY 

100 SERIES 


COOE IOCNT NO 

1802301 


1003563 


GO 

rO 

CD 

m 

rO 

O 

3 























































DUMMY DRAWING | 

SEE INSTRUCTION DRAWING ' ! 

NO. 1004879-0lt-02lr03l,&-04l CONFIGURATION * 

, AND INSTRUCTION.DRAWING 1023602 E0R-05I CONFIGURATION 


REVISED PER TDRR 253Tz ZWJ&l'tokV 
REVISED PER TDRR 3i5!5 (LjJW* 

REVISED PER TDRR 33909 w c. i/cj^ 


\H AR AR IQQ6879 
\R AR AR 1004665 


NOTES 

l INTERPRET DRAINING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
2. AR DENOTES AS REQUIRED 
A DENOTES LENGTH IN FEET 


— i~ r i 

4 4 — 44 

-J_JL. 

_j _j_i £ i 

oty on oty qrv Qtr 
REQO REQD R6Q0 R|Ro RGQQ 

osTosT oai qBi oIT 


1005789 

_ 

1005776 

;i60S7S3 ~ 

jOQ492Q 

1004919-002 

1004921 _ 

1003220-011 

1006783-19 

Tob4n§ " 

1004682 

1003609-511" 

1011625-32 


AGC NAAN QSK OUTLINE ' 
-AGC MAIN PS* OUTLINE 
INTERCONNECT)0R FLOW DlA 
INTERCONNECTION DIAGRAM 


JiASHER, VIBRATION _ 
PAD , VIBRATION _ 

Gan fail detect assy 

SCREW/ BUTTON HQ hT)T 
RAD, RUBBER 
MOUSING .FRONT RANEl. 

E L frame! a harness"! 

SCREW, SOCKET HEAD 
SHI M 

sGASRET_— - - - 


2 2 2 2 

4 4 4 4 

13 13 13 9 

12 »2 12 12 

3 3 3 3 


ILL--L.JS-JL 
1^20 20 20 20 20 
W AR AR AR AR AR 


R£F 17 TT 
REF|b $ 


B T> OTY QTY QTy QTy 

UNU» OTHERWISE SPECIflEO 
DIMENSIONS ARE M MCHCS 
CARACITOR VALUES ARE M J 
RESISTOR VALUES ARE « OHMS 
TOLERANCES ON 


00 NOT SCALE THM | 
MATERIAL " ' 


1004666-011 
MS5I957-I3 
MSI 5795-BOi 

MSi 57 95-606 _ 

MS 519 59 

MS5I957-I _ 

MSI5795-804 
MSI 6995-10 
MSI 6995-19 
MSI 6995-9 
MSI6995-I7 

MSI6995-I6 _ 

1004545 

, MS5lQ53-fHT"* " ' 

I MSI579S-803 
QQ-W-343 TYPE S 
, MS2528I-2 . , 

1 1012507-QQj 
| 1004628 
, 1003554- 
I006820-0QQ 
NAS620C4 
MS3533^-78 * 

MS35332-79 
MS35649-44 
MS35649-64 "" 

MSI 6995-11 _ 

1004648 r 
1003809-000 

1004644 _ 

IQ038I7-0II 

JQ06736 _ 

1003473 

I0C4573 

I003824-0H 

I0038H-QH. 

~ 1004686 _ 

KJ64759 ' 


MIT 

INSTRUMENTATION UUI 


THERMOCONOUCTIVE COMPQUNO 


SHIM 39 

Stiff^neR .Tg 

SCREW. PAN HEAP_ 37 


WASHER. F 


WAbHEK, FLAT_ 135 


EII 


Ril 


■ I-T^sv«aw\M:isT n 


| SCREW. PAN HEAD 


WASHER. FLAT 


SCREW. SOCKE 
"SCREW. SOCKET HEAD 
SCREW. SOCKET HEAP 
SCREW, SOCKET HEAP" 
SCREW, SOCKET HEAP" 
SCREW, CA P TIVE 
"SCREW, Si 

WASHER FLAT _ 

WIRE, SOLID ~ 

CLAMP, CABLE _~ 




1 PLATE, IPENT 


OARD MODUL 


1 SWITCH. TOGGLE 


WASHER, flat 


WASHER, L 
WASHER,LOCK 
NUT, PLAIN 

NUT, PLAIN __ 

SCR 

Bracket, pot 
eA frame ft HARN 
WASHER,KNURLED 
DECODING MODULI 
RES^TQR, VARIABLE 
THUMB WHEEL ASSY 
TRAMS INDICATOR blSP 
[RELAY MODULE AS 
POWER - - 

|~H0USlN 6 
Cousin 


IRII 


icti 


ina 

mi! 


llfll 


IKUM 




itoi 


MANNED SPACECRAFT CENTER 


AGC MAIN DSKY ASSY 

100 SERIE3 


m kK*dfr\s klM cm ' e,mm “ uummm. 

60230 D 1003565 




2 




























DUMMY DRAWING 
SEE INSTRUCTION DRAWING 

NO. 1004879 -0II,-02It03I,&-04I CONFIGURATION 

AND INSTRUCTION DRAWING 1023602 F0R-05I CONFIGURATION 


NOTES 

t. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
2. AR DENOTES AS REQUIRED 
A DENOTES LENGTH IN FEET 


c—? 




[1005789 

AGC MAIN DSK OUTLINE 

REF 

1003480 

AGC MAIN DSK OUTLINE 

RE F 



PK, 


1005770 

interconnection flow DIA 

REF 






IC05753 

INTERCONNECTION DIAGRAM 

REF 

1 

-Hr— 

.♦ ~ 

— 

— 

1003220-021 

GAN FAIL DETECT ASSY 

52 

4 

— T 4 


- 

— 

ICC 4920 

STRIP. 6H0UNDING 

5 | 

4 

_____ 

4 

— 

- 

— 

— 

I0049I9-0C2 

WASHER.VIBRATION 

50 

4 

.— 

4 


— 

— 

— 

1004 921 

PAD,VIBRATION 

49 

..— 

1 

1 

i 

1 

1 

1 

ICC3220-0II 

GAN FAIL DEFECT ASSY 


2 

2 

2 

2 

2 

2 

2 

1006763-19 

SCRFW BUTTON HQ.HEX SCC 

~47 

1 

1 

1 

— 

1 

— 

— 

1004779 

PADi, RUBBER 

_46 

1 

. 1 

1 

1 

1 

- 

- 

1004682 

HOUSING,FRONT PANEL 

4 5 

1 

~~ 

1 


1 

1 

- 

I0038C9-011 

E L FRAMEAHARNESS ASSY 

44 

4 

4 

4 

— 

4 

; 4 

4 

1011625-32 

. SCREW*SOCKET HEAD 

43 

2 

2 

2 

.... 

2 

2 

2 

1004776 

SHIM 

42 

1 

1 

1 

1 

1 

1 

1 

Hcicep-i 

GASKET 

4 1 

QTV 

IRFQC 

QTV QTV 

FEQDjRFQO 

qt7 

PEQO 

QTV 

REQD 

QTV 

REQD 

qtt 

REQO 

PART ON 

IDE N f IF VIMG NO 

NOMENCLATURE 04 
_ description 

Ifind 

NO 

U ( 1 IUb! 10 51 1041 

031 

021 

Oil 




A 


1A 


AR 


1.5 


AR 


IB 


AR 1AR 


2T?[2Q 


arTar 


1A 


CTV jCTV | QTV OTYQTr |U ,T| 

REQC UfQOW£C0 R£ODheQO|RE9o| 
07 11 C G i P5 C4*l 1031 !Q2I 


Jar 


13 


LL 


20 


AR 


A R 


AR 


AR 


13 


20 


AR 


1.5 


EH 


unless othcrwisc smcififo 

DIMENSIONS AM M INCHES 
CAPACITOR VALUCS ARC M ,» 
RESISTOR VALUCS ARC M OHM 
TOLERANCCS ON 

FRACTIONS OCCMMLS ANRUSj 
4 R • 

00 ROT SCALE THW ORANIMS 


12 


1006879 


1004665 


1004666-011 


MS5I957-I3 




MSI 5795-808 


MS5I959-I8 


MS5I957-I 


MS 15 795 -604 


MSI 6995-10 


MSI6995-I9"" 


MSI6995-9 


3 1 MSI 6995-17 


MSI 6995-16 


20 


1.5 


■©>1 

3TT 


1004545 
MS5I053-2TF 


"MS I 5795-801" 


QQ-W-343 TYPE S 
MS2528I-2 


I0 I 2507-0Q3 

1004628 


I0Q3554-0II 


1006820-000 


NAS620C4 

MS35337-f?T 


MS35338-79 


MS35649-44 


MS35649-64 


MSI6995-II 


1004648 


1003609-000 


1004644 


1003817-011 


1006736 


1003473 


1004573 


1003824-011 


1003811-011 


1004686 

1004759 


THERMQCONOUCTIVE C0MPQUNQ140 


SHIM 


39 


SCREW. PAN HEAP 


WASHER. FLAT 


WASHER. FLAT 


screw, flat head 


SCREW, PAN 


WASHER.FLAT 


HEAD 


SCREW. SOCKET HEAD 


32 


SCREW, SOCKET HEAD 


SCREW. SOCKET HEAP 


SCREW. SOCKEf HEAD 


SCREW, SOCKET HEAD 


SCREW, CAPTIVE 


SCREW, SET 


WASHER FLAT 


WIRE, SOLID AWG 26 


CLAMP. CABLE 


LACING. CCRQ^ 


PLATE,IDENT 


KEYBOARD MODULE,DIB 


SWITCH, TOGGLE 


WASHER, FLAT 


washer, l5ck~ 


WASHER, LOCK 


NUT. PLAIN 


NUT, PLAIN 


SCREW, SOCKET HEAP 


¥racket, PQT 


E/L FRAME l HARNESS ASSY 


WASHER,KNURLED 


DECODING MODULE ASSY 


RESISTOR, VARIABLE 


THUMB WHEEL ASSY 


FRAME INDICATOR QlSP 


RELAY module assy 


POWER SUPPLY ASSY 


HOUSING, RELAY TRAY 


HOUSING, FRONT PANEL 


38 


37 


36 


35 


34 


30 


29 


26 


27 


26 


25 


24 


21 


20 


11 


18 


16 


15 


14 


12 


10 


MIT 

INSTRUMENTATION LAB 



LIST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


AGO MAIN DSKY ASSY 

100 SERIES 


COOC IOCNT NO Slff 

0230| D 

mn l^tNOTE 


(WANING NO. 

1003563 


OF | 




2999001 I 

f l l I i i i i‘ i i » 











DUMMY DRAWING 
SEE INSTRUCTION DRAWING 
NO. 1004879 
FOR CONFIGURATION 


NOTES 

1, INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. AR DENOTES AS REQUIRED 
& DENOTES LENGTH IN FEET 


4 


3 


2 


1 


AR AR AR 
AR AR AR 
2 2 2 

_8 _ 8 8 

_9_9 9 

- 4 4 

2 2 2 

13 13 9 

18 18 18 

1 I_L_ 

12 12 12 

3 3 3 

4 4 4 

- 4 4 

2 2 T 
20 20 20 
AR AR AR 

I I I 

1.5 1.5 1.5 

i —i—r 


lesiisifssii 


1005789 


1003480 


1005770 


1005753 


AGC MAIN DSK OUTLINE 


AGC MAIN DSK OUTLIN 




1003220-011 


1006783-19 


1004779 


1004682 


1003809-011 




SCREW,BUTTON HD.HEX SOCKET 


PAD, RUBBER 





1006879 _ 

1004665 _ 

1004666-011 

MS5I957-I3 _ 

MSI 5795-805 
MSI 5795-808 

MS5I959-I8 _ 

MS5I957-I _ 

MSI5795-804 

MSI 6995-10 _ 

MSI6995-I9 

MSI6995-9 _ 

MSI6995-I7 _ 

MSI 6995-16 _ 

1004545 _ 

MS5I053-2I3 
MSI 5795-803 
QQ-W-343 TYPE S 

MS2528I-2 _ 

1012507-003 

1004628 _ 

1003554-011 
, 1006820-000 

NAS620C4 _ 

MS35337-78 

MS35338-79 

MS35649-44 

MS35649-64 

MSI 6995-11 _ 

1004648 1 
1003809-000 

1004644 _ 

I0038I7-0H 

1006736 _ 

1003473 _ 

1004573 

1003824-011 

I0038II-0U _ 

1004686 _ 

1004759 


OTY QTY QTY 

reqoreqo wtqo 
031 021 Oil ’ 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES INSTS 

CAPACITOR VALUES ARE IN fi ‘ 

RESISTOR VALUES ARC M OHMS ——— 

TOURANCES ON OMMM C 

FRACTIONS OECMALS ANGLES CMKMD 

i A A APMIOVEC 

00 NOT SCALE THIS DRAWING 


MIT 

INSTRUMENTATION LAS 

CAMBMIOOC. MAM. 


THERMOCONDUCTIVE COMPOUND 40 

SHIM _ 39 

STIFFENER ~ 38 

SCREW. PAN HEAD _ 37 

WASHER. FLAT _ 36 

WASHER, FLAT _ 35 

SCREW, FLAT HEAD _ 34 

SCREW, PAN HEAD _ 33 

WASHER. FLAT _ 32 

SCREW. SOCKET HEAD _ 31 

SCREW, SOCKET HEAD _ 30 

SCREW, SOCKET HEAD _ 29 

SCREW, SOCKET HEAD _ 28 

SCREW, SOCKET HEAD _ 27 

SCREW, CAPTIVE _ 26 

SCREW, SET _ 25 

WASHER FLAT _ 24 

WIRE, SOLID AWG 26 _ 23 

CLAMP, CABLE 22 

LACING, CORD 21 

PLATE,IDENT 20 

KEYBOARD MODULE,DI8 19 

SWITCH, TOGGLE 18 

WASHER, FLAT _IX 

washer. Lock " i6 

WASHER, LOCK _15 

NUT, PLAIN _14 

NUT, PLAIN _13 

SCREWS SOCKET HEAD _12 

BRACKET, POT _ll_ 

E/L FRAME ft HARNESS ASSY 10 

WASHER,KNURLED _9 

DECODING MODULE ASSY _8_ 

RESISTOR, VARIABLE _7_ 

THUMB WHEEL ASSY _6 

FRAME INDICATOR QISP _5 

RELAY MODULE ASSY _4 

POWER SUPPLY ASSY _3 

HOUSING, RELAY TRAY _2 

HOUSING, FRONT PANEL_ I 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

AGC MAIN DSKY ASSY 


100 SERIES 


1 COOC IOC NT NO . I SIZE I 


J023G D _ 1003563 


I SHEET | OF | 


3 



















































I 


r 


NOTICE - WHIM DOVEDMMENT •• .*!??* £5™ 

AUK USED rod ANT PURPOSE OTMED THAN IN CONNICTION WITH A DEFINITELY 
DELATED MVIUNMINT PDOCUNEMENT OPSD«TION. THE UNITED STATED DOV- 
ENNMENT THEDEDT INCUNS NO DEDPONSIDILITY MOD ANT OOOOATION WHATSO¬ 
EVER; ANO THE FACT THAT THE OOVERNMENT NAT NAVE FORNULATBO. 
FURNISHED. OR IN ANT WAT SUPPLIED THE SAID 3RAWINOS. SFECIFICATIONS 
OR OTHER DATA IS NOT TO SE REDARDED ST IMPLICATION OR OTHERWISE AS IN 
ANT NANNER LICENBIND THE HOLDER OR ANT OTHTR F-.RSON OR CORFORATION. 
OR CONVETINO ANT RIOHTS OR FCRMISSION TO NANUFACTURB. USE. OR SELL 
ANT PATENTED INVENTION THAT NAT IN ANT WAY SE RELATED THERETO. 


i 


DUMMY DRAWING 
SEE INSTRUCTION DRAWING 
NO. 1004880 
FOR CONFIGURATION 





& 


AR 


AR 


1.5 


AR 


QTY 

REQD 


021 


AR 


AR 


1.5 


AR 


1005220-011 


1004775 


1004654 


1005785 


1004653 


1004652 


1004677 


1006783-15 


1010812-1 


1006875 


1004665 


1004666 


MS35233-13 


MSI6555-15 


MS35337-78 


MS35200-17 


MS35645-44 


1012507-003 


MS35645-64 


MS35338-75 


1004628 


MS25281-4 


MSI6200-1 


MS51053-213 


MSI 5755-807 


SEE NOTE 4 


QTY 

REQD 


£1L 


PART OR 
IDENTIFYING NO. 


ASSY, 6 8 N FAILURE DET 


PAD, RUBBER 


GASKET 


MAIM DSKY OUTLINE 


GASKET 


GASKET 


SHIM 


SCREW,. BUTTON HEAD, HEX SOCKET 


GASKET 


THERMGCONDUCTI YE COMPOUND 


SHIM 


STIFFHER 


SCREW, PAN HEAD 


SCREW, SOCKET HEAD 


MASHER, iLOCK 


SCREW, FLAT HEAD 


MUT, PLAIN 


(LACING, CORO 


|NUT, PLAIN 


masher, lock 


PLATE, IDENT 


fCLAMP, CABLE 


SCREW, PAN HEAD 


SCREW, SET 


WASHER, FLAT 


SLEEVING 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


54 


53 


52 


REF 


51 


50 


45 


48 


47 


46 


45 


43 


42 


41 


40 


35 


38 


37 


36 


35 


34 


33 


32 


31 


30 


FIND 

NO. 


NOTES 

I. INTERPRET DRAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327 
AR DENOTES AS REQUIRED 
f DENOTES LENGTH IN FEET 

M1L-I-63I TYPE F, FORM UPGRADE cL 9 CLASS I, 
CATEGORYI, AWG NO.24 


2 . 

A 

4. 
















NEXT ASSY 

USED ON 

| APPLICATION 


AR 


24 


20 


12 


13 


QTY 

REQD 


021 


2 

_-_1_L___ 

iQt 

REVISIONS 3- L L6l& 1 

SYM 

ZONE 

DESCRIPTION 

OR 

CHK 

DATE 

APPROVED 


A 


REVISED PER TDRR 25312 



'Ai/it- 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
^ ± ± 

DO NOT SCALE THIS DRAWING 


MATERIAL 


MODEM* BLUE PRINT CO. 019550 


T 


AR 


24 


MSI6555-10 


pSI5755-804 


pS35216-40 


20 


PS15755-803 


12 


pSI6555-5 


[1006736 


PS25281-14 


1006814 


1003543 


1003473 


13 


£ 


Ml 


QQ-W-343 TYPE S 


1004645 


1003567-011 


1006820 


1004648 


1003483 


1003532 


pSI5755-805 


pSI6555-17 


pSI6555-16 


1004686 


1003058 


1004785 


1004644 


PAS620C4 


h003817-011 


P004588 


PART OR 
IDENTIFYING NO. 


MATERIAL 
OR NOTES 


MIRE, SOLID AWG 26 


INSULATOR, FRONT 


SCREW, CAP, SOCKET HEAD 


WASHER, FLAT 


SCREW, PAN HEAD 


KEYBOARD MODULE, D18 


WASHER, FLAT 


SCREW, CAP, SOCKET HEAD 


SWITCH, TOGGLE 


BRACKET, POT 


RESISTOR, VARIABLE 


CLAMP, CABLE 


WIRING HARNESS 


INDICATOR, DIGITAL DISPLAY 


GASKET & FRAME ASSY 


THUMB WHEEL ASSY 


POWER SUPPLY ASSY 


WASHER, FLAT 


SCREW, SOCKET HEAD 


SCREW, SOCKET. HEA0 


H0USIN6, RELAY TRAY 


RELAY MODULE ASSY 


HOUSING, FRONT PANEL 


WASHER, KNURLED 


WASHER. FLAT 


DECODING NODULE ASSY 


INSULATOR. INDICATOR DISPLAY 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MASS. 


DRAWN 


n 


CHECKED 



1 J pNOi^ 




APPROVED. 


approved &lUd 




DDE Di 161 ^ _ 

MSC _DATE 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


25 


28 


27 


26 


25 


24 


23 


22 


21 


20 


15 
18 
17 

16 
15 
14 
13 
12 
11 
10 

5 
8 
7 

6 


FIND 

NO. 


AGC KEYBOARD a DISPLAY 

MAIN PANEL 


COOE lOENT NO. 

8CE30 


scale NONE 


SIZE 


DRAWING NO. 

1003564 

| SHEET | OF | 






1 












NOTICE — WHEN aOVENNMKMT akAWINWi SPECIFICATION*. OR OTHl, DATA 
ARE USED FOR ANT PURPOEE OTHER THAN IN CONNECTION WITH A DEFIN’TELY 
RELATED OOVERNMENT PROCUREMENT OPERATION. tHE UNITED STATES GOV¬ 
ERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANT OSLMATION WHAK SO¬ 
EVER; AND THE FACT THAT THE OOVERNMENT MAT HAVE FORMULA-ED- 
FURNISHED. OR IN ANT WAT SUPPLIED THE SAID DRAWINOS. SPECIFICAT ONS 
OR OTHER DATA IS NOT TO SE REOARDED BY IMPLICATION OR OTHERWISE AS IN 


OR OTHER DATA IS NOT TO SE REOARDED ST IMPLICATION I 
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. 
OR CONVEYINO ANY RIOHTS OR PERMISSION TO MANUFACTURE. USE. OR SSL' 
ANT PATENTED INVENTION THAT MAY I™- 


f WAV BE RELATED THERETO. 


DUMMY DRAWING 
SEE INSTRUCTION DRAWING 
NO. 1004880 
FOR CONFIGURATION 


- 


1003480 

MAIN DSKY OUTLINE 





— 


1004672 

HOUSING,RELAY MODULE ' 

— 

1 

1004151-011 

HOUSING, FRONT PANEL 

— 

3 

1003530 

DECODING MODULE ASSY 

2 

2 

1006783-19 

SCREW, BUTTON HD, CAP 

— 

1 

1003549 

KEYBOARD MODULE DI8 

1 

1 

1003220-011 

ASST, G ft N FAILURE DET 

1 

4* 

1004779 

PAD, RUBBER 

4 

4 

1004654 

GASKET 


- 

1005789 

MAIN DSKY OUTLINE 

6 

6 

1004653 

GASKET W 

1 

1 

1004652 

GASKET 

2 

2 

1004677 

SHIM 

2 

2 

1006783-19 

SCREW,.BUTTON MEAD,.HEX SOCKET 

1 

1 

1010812-1 

GASKET 

AR 

AR 

1006879 

THERMOCONDUCT 1 YE COMPOUND 

AR 

AR 

1004665 

SHIM 

2 

2 

1004666 

STIFFNER 

8 

8 

MS35233-13 

SCREW, PAN:HEAD 

1 

1 

MSI 6995-19 

SCREW, SOCKET HEAD 

2 

2 

MS35337-78 

WASHER, ilOCK 

2 

2 

MS35200-17 

SCREW, FLAT HEAD 

2 

2 

MS35649-44 

NUT, PLAIN 

1.5 

1.5 

1012507-003 

LACING, CORD 

1 

1 

MS35649-64 

NUT, PLAIN 

1 

1 

MS35338-79 

WASHER, LOCK 

1 

1 

1004628 

PLATE,. IDENT 

1 

1 

MS25281-4 

CLAMP, CABLE 

4 

4 

MSI 6200-1 

SCREW, PAN HEAD 

2 

2 

MS51053-213 

SCREW, SET 

1 

1 

MSI 5795-807 

WASHER, FLAT 

AR 

AR 

SEE- NOTE 4 

SLEEVING 

QTY 

REQD 

QTY 

REQD 

PART OR 

IDENTIFYING NO. 

NOMENCLATURE OR 
DESCRIPTION 

021 

£U_ 

LIST OF MATERIALS 


NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327 

2. AR DENOTES AS REQUIRED 
A H DENOTES LENGTH IN FEET 

MIL-I-631 TYPE F, FORM 0&,GRADE A, CLASS I, 
CATEGORYI, AWG N0.24 


4. 


NEXT ASSY 


USED ON 


APPLICATION 


MODERN BLUE PRINT CO. 0-19550 


3 


2 


1 






REVISIONS 

T&i I - i 

SYM 

ZONE | 

DESCRIPTION 

| OR | CMK | DATE | APPROVED | 


iiiirn 



REF 




59 

* 

58 


57 

1 

56 


55 


54 


53 


52 


REF 


51 


50 


49 


48 


47 


46 


45 


44 


43 


42 


41 


40 


39 


30 


37 


36 


35 


34 


33 


32 


31 


30 


FIND 
NO. 1 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES | 

dt dfc dk 

DO NOT SCALE THIS DRAWING 
MATERIAL 



MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MAS4l 


DRAWN 



CHECKED 


APPROVED. 


APPROVED blltM fowl* 


APPROVED 

MIT 


| APPROVEDL 
MSC 



A. C METZGKR 


DATE 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

AGO KEYBOARD a DISPLAY 

r . . MAIN PANEL 


CODE IDENT NO. 

8C230 


SCALE NONE 


SIZE 

c 


DRAWING NO. 


1003564 

I SHEET | OF I 






























































































































































































QTY2— 


TYP FIND N<X 
34 THRU 37 


motes (cont) X 

s BOND FIND NO. 2t OR 85 ft BO OR S3 TO ENCAPGU- X 
' LATED SURFACE OF FINO NO. I USING 
MIL-A-5092 TYPE H, PRIOR TO ASSY OF FINO NO.I 

9. UNLESS OTHERWISE SPECIFIED TORQUE ALL 
MODULE MOUNTING SCREWS 15/19 INCH POUNDS 

10. TORQUE MOUNTING SCREWS ON FIND N0.32X 
TO 4/6 INCH POUNDS 

11. TORQUE FINO N052 TO 28/32 INCH POUNDS 

12. FIND NO.GG TO BE USED FOR IDENTIFICATION OF PART 
NO. 10037 70 AND ASSOCIATED DASH NO 

I3.SERIALIZE PER NO 1002023 

14.MARK .08/.IO HIGH CHARACTERS PER NO 1002019 4 
NO 1002122 TYPEII CLASS I USING MARKING 
INK 1006271-11 




(ZD ^ 

TYP FIND MO. 
39 1,40 y 


SEE NOTE 10 (33) 


QTY 

SEE NOTE *0—* 


♦♦ 511*5 Sl\ Sill SIII 

♦* mi * <5 |ao<u>| y <^r 

► ci ► I». »l ;• ► *m * 

. f 3 . | r 5 z| *”‘1 r * x 

» * * * » * V 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL D-70327 

2. phantom lines denote agc handling fixture 

COLDPLATE OR NAA COLDPLATE 

3. AREAS NOTED RESERVED FOP ROPE MEMORY MODULES 
4 ADO dILICONE GREAaE(1006079) TO MODULE MATING 

metal surfaces,TRAY MATING SURFACES, AND AGC 
TO COLDPLATE MATING SURFACFS 
5. ASSEMBLE FINO N0.46 TO FIMO N0.2 PRIOR TO ASSY 
OF FIND NO.2 TO FIMO NO. I 

6- FIND NO 42,43,49,51,53,58,59,02,64,6569 AMO 94 TO BE 
SHIPPED UNASSEMBLED 4 INDENTIFlED PER 
NDI0020I9 

7. BONO FIND NO. 66 TO FIND N0.2 PER N0IOO20O4,TVPE U 



CD 


5 

— 1 

O 

o 


"D 

"0 

Z 

m 

m 

o 

o 

o 

CD 



> 

< 

< 

H 

m 

m 

m 

70 

70 



3D 

§ 

o 

c 

T> 

C 

r~ 

r~ 

r 

m 

m 

m 

Oh 

. po 

OD 

Si! 

ro 

i 

_OJ 

^T\>- 


i 

CD 

04 

1 

CD 

OJ 


_OJ 

a 


TYP FINO NO 2% 
30 4 31 



-QTY (IT) 

-C») 


—QTY t-(To) 



"ERASABLE SENSE AMPL . 

MODULE _ BI3-BI4 

ERASABLE SENSE AMPL 
MODUI E BI3-BI4 

POPE SENSE AMPLFIER . 
M ODULE B26—B27 
ROPE SENSE AMPLFIER 
MODULE B26—B27 



FILTER MODULE B5 



■ ui 



[«6)SEC NOTE 5 


*-<«D 


[ St JSEE NOTES TEIE 


09 

S HdD- 



TYP FIND NO. F 

• 4 • 


[ 22 ) - 

OTY 2—/ 23) 


TYP FIND NO. 12 
THRU 27 


C!£>T 

C^>ref-L- 

OTY 2-{ji 


SEE NOTE II (Q 


*0 2 

2.75 O 


7b 

<0 

CO 

C0 

CD 

CD 

CD 

< 

| 

< 

i 

< 

i 

< 

i 

< 

1 

< 

1 

< 

1 

< 

< 

< 

< 

< 

< 

< 

LU 

LU 

LU 

LU 

13 

13 

LU 

-1 

_J 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

ZD 

8 

8 

8 

8 

8 

8 

0 

5 

5 

2 



s 

5 

y 

y 

y 

y 

y 

y 

o 


8 8 8 8 8 8 8 8 


« i «, * o S « * a * 8 * t * o * * J 4 s 

7>>u>C ui> yi> i*C >4 >£> oS m> oar o>> pS 3> 

2 *mix ski* s*»* 2*1# ski* 2*** s**a tst't 


rO I rO 

< < 


,3 


<j * a 

* fij * 

_ ? > 

Jsis « 


NEF OMWINCS 

I. IOIOOOI HA NOLI NS FIXTUNE 



VIEWS SHOWN WITH FND NQ 49,42,43,64,65,84 
l RELATED HARDWARE REMOVED 





































































AGC MODE 




























1003565 



















































TYP FINO NOl 
34 THRU 37 


NOTES (CONT) X 

8. BONO FINO NO. 28 OR 8S ft 80 OR 83 TO ENCAPSU- N. 

LATED SURFACE OF FINO NO. I USING N 

MIL-A-5092 TYPE H . PRIOR TO ASSY OF FINO NO. I 

9. JN.LD3 OTHERWISE SPECIFIED TORQUE ALL 
MODULE MOUNTING SCREWS 15/19 INCH POUNOS 

10- TORQUE MOUNT IN6 SCREWS ON FIND NO. 32 4. 33 
TO 4/6 INCH POUNOS 

11. TORQUE FIND NO 52 TO 28/32 INCH POUNDS 

12. FIND N0.66 TO BE USED FOR IDENTIFICATION OF PART 
NO. 1003770 AND ASSOCIATED OASH NO 

I3.SERIALIZE PER NDI002023 

14.MARK .08/.I0 HIGH CHARACTERS PER NDI0020I9 4 
NO 1002122 TYPE H CLASS I USING MARKING 
INK '006271-11 


VO* p-o 

I «5SJ | SVi 


ERASABLE SENSE AMPL, 
r/ODULE BI3-BI4 
ERASABLE SENSE AMPL . 
MODULE BI3-BI4 1 
POPE SENSE AMPLIFIER . 
M ODULE B26—B27 1 
POPE SENSE AMPLIFIER . 
MODULE B26—R?7 1 


QD ^ 

TYP FINO NO. 
38 1,40 / 



SEE NOTE 10 (33 ) -^ 

CZD- 


FILTER MODULE B5 


QTY 3—(32j-r 
SEE NOTE 10—* Q\ 



n-\ iiF£ 


■'RASA NO. 1003549 
-REV 

NT 

SERIAL no. 




S 6 


§ s» 


TYP FINO NO 2ft. 
30 t 31 





-QTY 2—(IT) 

-OS) 


-® 

-QTY 2—(~50) 



[46)SEE NOTE 3 



-QTY Z-CuT) 


*ARK APPLICABLE 

DASH NO. _L£J 


[MJ SEE NOTES 7412 


-SEE NOTES 13 414 


T t s: 

1 INTERPRET DRAWING n ACCOR ance with standards 
PPESCP BED AY Vil Q- 7 0i2 7 

2 PHA\ T OM ^INES DENOTE AGC HANDLING FIXTURE 
COLDPLATE OR NAA COLDPLATE 

3. AREAS NOTED RESERVED FOR ROPE MEMORY MODULES 

4. ADD o.LI-ONE -cREm_>E i 00fe6 _ 9) TO MODULE MATING 
METAL SURFACES, t RAY MAT'NG SURFACES, AND AGC 
TC COLDPLATE MATING SUPFAC'' 

5. ASSEMBLE FIND NO 46 TO FINO N0.2 PRIOR TO ASSY 
or FINO NO 2 TO FINO NO I 

8- FIND NO 42,43,49,51,53.58, c 9,o2,64,6569AN0S4 TO BE 
SHIPPED UNASSEMBLED i IDENTIFIED PER 
NDI0020I9 

7 BONG FIN W NO. 66 TO FIND N0.2 PER NDI002004,TYPE IT 




_ CD CD CD cD 

OOh-<<< <<<< 

< < <<<<<< 

^LULlJLiJLjJijJLiJllJLiJ 


Q C Q Q 

o O O O 


2 => 2 3 3 
8 8 8 8 8 


ooooyyooo 

§ 8 8 8 8 8 § § § 


<£) <0 ip i! iD 

< < < i; < 

j_ ji j_ 

< < < ! < 

LU LiJ Ld ! UJ 


O y y I y 
8 8 8 8 


TYP UNO NO. 7 

6 4 9 


I J»lSl I Ja I Sltr Izff l«#l 


Gf>— 

QTY 2-/7T) 


,_ 

11*1 *•* K>1 O t**| 




00 

> rO rO rOy rO j 

<**<**< < I 


2 2 =5 3 

9 Q O C 

o o o o 

5 5 5 5 


y y o y 
8 8 8 8 


rO rO 
< < 
i i 

i>c\J O O 

rO rO rO 

< < < 


3 3 3 
8 8 8 


y y y 

o o o 

o o o 

_I I I 


(3, QO>f T- 

(\J C\J CVJ j C\J 

< < { < < 


8 8 


Cl o 

o o 


TYP FIND NO. 12 
THRU 27 


T 

©- 

CiT)-REP-i 

Cao)-REF-l- 

QTY 2 -T" 


S >551?* 




SEE NOTE II (Q @ ^ ^TlERF^Cl 

-r inVerfac 

_p-" niv* A20 OB A40 


I ±.02 

2.75 O 


g°ir»i yoliy ia PSisi pi9i&i 

~ mn—EM 


dinaoiAi 




REF ORAWINGS 

L 1020001 HANOLING FIXTURE 


VIEWS SHOWN WITH FIND NO. 49,42,43,64,65,84 
l RELATED HARDWARE REMOVED 


1003565 B 


5 




71 ) 

BU J 

TYP FINO NO. 104 II 

-SEE NOTE 8 














































5 


4 


3 


2 


I 


S9SS00I 



<a 


REVISED PER TDRR2S7T0 

DR>/JyC^>CHK(SRy APPO y? 


REVISE PER TCRR 31515 
DR^^tACHK ^APPD 


*. pat 


3 V \ 



1 

s 

x 

1003574-011 

COVER,TRAY A THERMAL 

ftfi 


5^ 

i 


1004766 

CUSHION,TRAY AEB 

85 


f X ) 

i 


1004285 

FRONT CLOSE - OUT PANEL 

84 

1 

r >< 1 

» 

f X 1 

I00476S 

CUSHION, TRAY A & 8 

iEa 

1 


i 

i^S 

I003S56 -Oil 

COVER, TRAY 8 

11-V 

1 

x 

i 

( X^ 

1003557- 011 


|E» 

s 

1 

X 

i 

1004773 

CUSHION TRAY A 4.6 

13 

1 

1 

i 

i 

1004698-011 

BRACKET 

IE1 

1 

1 

i 

i 

I0C4768-0II 

BRACKET 

IK£1 

_J 

1 

i 

i 

I0C4 8 50 

GASKET-E 

IKB 

4 

4 


4 

1004849 -004 

GASKET -D 


1 

1 

i 

1 

OC4849 -003 

GASKET -C 


1 

1 

_!_ 

1 

OC4849 -002 

GASKET-D 

ISU 

2 

2 

2 

2 

0(4849 -001 

GASKET-D 

El 

3 

3 

3 

3 

<004548 

GASKET-C 

rai 

Itt 

ie 

IB 

16 

1 04847 

GASKET-B 

KOI 

30 

90 

90 

90 

IOC 4846 

GASKET-A 

warn 

1 

i 

1 

i 

1004730 



2 

2 

2 

2 

1004731 

GASKET, 215 PIN CONN. 

68 

2 

2 

2 

2 

1004739 

BRACKET.TRAY A ANQ B 

67 

1 

1 

1 

1 

1004657 

PLATE p IDENTIFICATION 

Ea 

1 

1 

1 

1 

1003734 

FRONT PANEL MOUNT ASSY LEFT SIDE 


!J 

1 

1 

1 

1004728 

SHIELD,STANDBY SWITCH ACC 


2 

2 

2 

IT 


SCREW CAPTIVE 

63 

2 

2 

2 

2 

iTfriiTll —■ 

WASHER,FLAT 

62 

£ 

2 

2 

4 

MA^b20Cd 

WASmEI^, FLAT 

61 

"221 

22 

22 

22 

NAS620C10 

WASHER.FLAT 

60 

e 

8 

8 

3 


SCREW.FL HD. HEX SOCKET 

69 

2 

2 

2 

2 


SCREW, FL HO, HEX SOCKET 


2 

2 

2 

2 

1006783-22 

SCREW BUTTON HQ.HEX SOCKET 

67 

"471 

47 

47 

4 ? 

1006783 -« 

SCREW BUTTON HD. HEX SOCKET 

56 

22 

22 

22 

22 

1006783-21 

SCREW BUTTOn‘hB,MEX SOCKET 

1 56 

3 

3 

3 

3 

VS16995-II 

SCREW SOCKET.HO,HEX 


4 

T1 

4 

4 

MSI6996-I0 

SCREW SOCKET HQ HEX 

63 

22 

"22 1 

22 

22\ 

MSI6996-I3 

SCREW SOCKET HD HEX 

62 

2 

2 

2 

2 

OS'6996-13 

'CREW SC^KFT w[> H c x 

Fi» 

4 

4 

4 

4 

1006763-19 

SCREW BUTTON HD. HEX SCOkET 

50 

1 

1 

X 

i 

tv ^4783 

FRONT <v.-OSt-OUT PANEL 

44 

2 

2 

2 

2 

1004 734 

COVER ROPE, 


1 

1 

1 

l 

1004716 


4T ‘ 

1 

1 

1 

1 

1003555 -Oil 


46 

1 

1 

1 

1 

1004^62 


46 

1 

1 

1 

1 

1004715 

FRONT PLATE TRAY A 

44 

1 

1 

1 

1 

1003730 

■ ii i ■ ■ ■ i ■ m 


1 

1 

1 

1 

.1003735 

FRONT PANEL MOUNT ASSY RIGHT SIDE 

4 2 

l 

1 

1 

l 

1003704-011 

filte'r module 

41 • 

2 

2 

2 

2 

1003154 

ROPE SENSE AMPL MOOULE ' 


2 

2 

2 

2 

1003463 

erasable SENSr ampl mooule 

> 

l 

1 

1 


IOO3I50 

power supply control module 

36 

2 

2 

2 

2 

1003139 

ERASABLE DRIVER MODUL& 

37 

i 

1 

1 

1 

1003069 

ERASABLE MEMORY MOOULE 

36 

1 

1 

1 

1 

1003153 

‘"CURRENT SWITCH MODULE L38 1 

1 

1 

1 

1 

1003165 

DRIVER SERVICE MOOULE 

^4 

1 

1 

1 

1 

1003527 

OSCILLATOR MOOULE 

33 

3 

3 

3 

3 

I003M3 -Oil 

POWER SWITCH MOOULE" 

*32 

2 

2 

2 

2 

<003178 

ROPE DRIVER MODULE 

aT 

1 

1 

1 


1003485 



1 

1 

1 

1 

1003132 



X 

1 

X 

_j_ 

1004 7 74 

Cushion .tray a & p 

28 

1 

1 

1 

i 

1003174-24 

LOGIC MODULE A38 

^rr 

1 

1 

1 


1003312-17 

LOGIC MODULE *37 

K 

1 

1 

1 

j 

1003174-21 

LOBlC MOOULE A 36 

25 

1 

1 

1 

i 

1003174-15 


Ell 

2 

|"z~ 

2 

2 

1003174-14 

LOGIC MODULE A33-34 

23 

1 

i 

1 

1 

1003174-13 

LOGIC MODULE A32 

lSL 

2 

2 

2 

2 

1003174-12 

LOGIC MODULE A30-A3I 

21 

1 

1 

1 

1 

1003174-30 

LOGIC MODULE A29 

m\ 

1 

1 

1 

1 

1003174-27 

LOGIC MOOULE A28 ^ - 

g 

1 

1 

1 

l 

1003174-25 

LOGIC MODULE A27 

o 

1 

1 

1 

_|_ 

<003174-20 

~OG<C MODULE A26 

rin 

1 

1 

1 

l 

1003174-7' 

LOGIC MOOULE A25 

»«J- 

1 

1 

1 

1 

1003174-6 

LOGIC MODU-E A24 

31; 

l 

1 

1 

t 

1003*74-5 

L06IC MODULE A23 

14 1 

1 

1 

1 

1 

1003174-23 

LOGIC MOOULE A 22 

'3 f 

l 

1 

1 

1 

1003174-28 

LOGIC MOOULE A2I 

i2 * 

2 

2 

2 

2 

1003709 

INTERFACE MODULE A20QRA4©' 


2 

2 

2 

2 

1003708-011 

H 13 rJ 5 T«J«*MI >i .w«, • 

<o- 

1 

1 

1 

j_ 

1003174-22 

wgeffar'isnwrranr^——— 

Ell 

1 

1 

1 

i 

1003174-26 

LOGIC MODULE AIT 

3' l 

16 

16 

16 

6 

1003074 

LOGIC MOOUlE AI-AI6 

*ri 

X 

1 

X 

1 

~ 

1003556-021 

COVER.TRAY B 

o 

X 

x 

X 


IO03557-02I 


B 

i 

i 

1 

1 

1003732 

COVER.POTTED 

4 71 

i 

i 

1 

1 

1003’’02-000 

CABLE ASSY 

xa 

i 

i 

1 

1 

1003701 - Oil 

TRAY B WIRED ASSY 

n 

i 

i 

1 

1 

1003703-011 

TRAY A WIRED ASSY 

n 

CTV 

QTY 

QTT 

QTY 

MKT OR 

NOMMXATUNf OR 

Iff! 

REID 

KQO 

REjQO 

«go 

•cnttymc no. 

OUONPTION 

B 

041 

oir 

021 

DM 




(4 


approval ?1A~£UM) >Y-^ 'j 


4/ 


MANNED SPACECRAFT CENTER 

MOUSTOH. TEJMS 


COMPUTER 

ASSEMBLY 


COM IOCMT NO | SUE 

1802301J 

f«c*u l/l 


1003565 


ITT 


IAI 






























































































81 S9SgOOl" 


KViSEO RE* TORR 25770 
DH SZjl,/.. CHKQtf APPO V 7 

REVISED .TR TDRR 3l5l5 
DR<£U&CCHK Jfr* 7 APPQ 


I UNLEW OTMCMMU iKurnO 


manned spacecraft center 


COMPUTER 

ASSEMBLY 


NW W W»t *• C SILUCj * COOI OCNT NO. ME NASA DRAWING NO 

_ HZm 80230 J I 

|wta»novai V7ff 1/1 l»r [ shut 2 5 TT^ 


I if I 


IMS 


















c°) n 

TVP FIND N<X 
34 THRU 37 


MOTES (COMT) 

•• BOND FIND NO. 29 OR 85 * 80 OR M TO ENCAPSU- 

LATED SURFACE OF FIND NO. I USING ^ 

MIL-A-5092 TYPE H, PRIOR TO ASSY OF FINO MO. I 

9. UN_E5b OTHERWISE SPECIFIED TORQUE ALL 
MODULE MOUNTING SCREWS 15/19 INCH POUNDS 

10. TORQUE M0UNTIN6 SCREWS ON FIND NO.32.4 33 
TO 4/6 INCH POUNOS 

IL TOPOUE FIND N0 52 TO 28/32 INCH POUNDS 

12. FIND N0.66 TO BE USED FOR IDENTIFICATION OF PART 
NO. 1003770 ANO ASSOCIATED DASH NGt 

I3.SERIALIZE PER NOI002023 

14.MARK .08/.I0 HIGH CHARACTERS PER ND100201# 4 
ND 1002122 TYPEH CLASS I USING MARKING 
INK I00627I-H 


CD ^ 

TYP FINO MO. 
3# 640 ^ 


SEE NOTE 10 (33J -^ 

CD-' 


NOTE IO—» 


QTY 3 —(32 y 
SEE NOTE 10- 


NOTES: 

( INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED 3Y MIL D-70327 
2 PHANTOM LINES DENOTE AGC HANDLING FIXTURE 
COLDPLATE OR NAA COLDPLATE 
3.AREAS NOTED RESERVED FOR ROPE MEMORY MODULES 
4; ADD SILICONE OREAdE( 10068^9) TO MODULE MATING 
METAL SURFACES,TRAY MATING SURFACES, AND AGC 
TO COLDPLATE MATING Sl»RFACF<; 

5. ASSEMBLE FIND NO 46 TO FINO NO.2 PRIOR TO ASSY 
OF FIND NO.2 TO FINO NO. I 

B* FIND NO 42,43,49,5l,f3,58,SS,o2,64,6569ANDB4 TO BE 

SHIPPED UNASSEMBLED 4 INDENTIFIED PER 
NDI0020I# 

7. BONC FIND NO. 66 TO FIND NO.2 PER NDI002004.TYPE U 


ERASABLE SENSE AMPL 
MODULE BI3-BI4 

ERASABLE SENSE AMPL 
MODULE BI3-BI4 

ROPE SENSE AMPLIFIER 
M ODULE B26—B27 
SOPE SENSE AMPLIFIER 
MODULE B26—R?7 



m *8 


.FILTER MODULE B5 


SEE NOTES 13(14 

Ti) 




VIEWS SHOWN WITH FIND NO. 49,42,43,64,65,84 
i RELATED HARDWARE REMOVED 


I 1003565 |C| | 

~-1--- E -*—l 1---,- 































• * 00*5 6* U 4- 
















1003565 



























































78 J 

QTY2-fftT) 


typ fino na 

34 THRU 37 


NOTES (CONT) 

•• F,N0 N0 - 2# OH BS it 80 OP 99 TO ENCAPSU- X. 

CATED SURFACE OF FIND NO. I USING ^ 

MIL-A-5092 type n. PRIOR TO ASSY OF FIND NO.I 
3. JN_^3 OTHERWISE SPECIFIED TORQUE ALL 
MODULE MOUNTING SCREWS IS/'9 INCH POUNDS 
IQ. TORQUE MOUNTiN6 SCREWS ON FINO NO.52.4. 33 
TO 4/G INCH POUNDS 

11. TORQUE FIND NO 52 TO 28/32 INCH POUNDS 

12. FIND N0.66 TO BE USED FOR IDENTIFICATION OF PART 
NO. 1003770 AND ASSOCIATED DASH NOt 

I3.SERIALI2E PER NDI002023 

14.MARK .08/.I0 HIGH CHARACTERS PER NOI0020I9 4 
NO 1002122 TYPEHCLASSl USING MARKING 
INK 1006271-n 


QTY 2—{^39^- 


CD 

typ fino mo. 
3 * 1,40 / 


SEE NOTE 10 (TT) -^ 

CZD-' 


QTY 3—(32^-1 
SEE NOTE 10—* 


NOTES: 

I. IN TEPPRE T OP-WING N ACCORDANCE WITH STANDARDS 
PPESCP3ED ?y V.l D - '’0327 

2PHA\")M uiNES DENOTE AGC HANDLING FIXTURE 
COLCPLATE OR NAA coldplate 

3.AREAS NOTED RESERVED FOP ROPE MEMORY MOOULES 

A. ADD D.LI-ONE -jWEmjEu0066 9) TO MODULE MATING 
METAL SURFACES,tray MATING SURFACES, AND AGC 
TO COLDPLATE MATING SUP^ac*- ■ 

5. ASSEMBLE find NO 46 TO FINO NO.2 PPlOP TO ASSY 
Or FIND NO 2 TO FINO NO. I 

6. FIND NO 42,43,49,51,53,58. 5 - ,o2,64,6569 AND G4 TO BE 
SHIPPED UNASSEMBLED 4 INDENTURED PER 
NCI0020I8 

7. fiONC EIN_ NO.66 TO FIND N0.2 PER ND»002004,TYPE H 


m y 


a I oi I a I o 

ERASABLE SENSE AMPT, 
MODULE BI3-BI4 * 
ERASABLE SENSE AMPL , 
MODULE BI3-BI4 * 
POPE SENSE AMPLIFIER , 
M ODULE B26—B27 1 
^OPE SENSE AMPLIFIER g 
MODULE B26—B27 % 



FILTER MODULE B5 





110 pc 

Si*! t S*# 


•| §i?s 5 i?; ?H| m 
s 8 f 8 S 8 U <0 




odJ od 
ojT oj . 


□ Tf 

m m 

§ § 

m m 


TYP FINO NO 2tL 
30 i 31 


8 424 


-QTY 2— (IT) 

-do) 


—(E) 

-QTY 2—(~S0) 




MARK APPLICABLE 

dash Na 1°1 lol 




NOTE 3 

D 


60JSCE NOTES TUI 


SEE NOTES 13 tM 

55) 




•‘-CD 


Ixl IxJ 

3 3 


cb 

CD 

CD 

CD 

CD 

CD 

CD 

< 

i 

< 

1 

< 

i 

< 

1 

< 

i 

< 

l 

< 

1 

< 

< 

< 

< 

< 

< 

< 

Ixl 

_J 

3 

Q 

3 

3 

3 

Q 

Ixl 

3 

3 

Q 

Ui 

3 

3 

Q 

UJ 

3 

Q 

3 

3 

3 

Q 

3 

3 

O 

5 

O 

5 

O 

S 

O 

5 

o 

O 

S 

s 

o 

CD 

a 

cd 

U 

$d 

a 

o 

CD 

y 

o 

o 

-1 

o 

3 

O 

3 

o 

3 

§ 

§ 

§ 


Typ f 'Nr- no. ? 

8 4 § 


a * o 2 o *0 2 ?L t ? 

: oi' **: h ? ** ? 

&s$ 55jg £*S5 gjs 


GD— 

OTV 2-/TT) 



* 


___ 


rO 

rO 


rO 

rO 




< 

< 

rOi 


!><\J 

i 

O 

6 

rO 

rO 

rO 

rO 

rO 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Q 

3 

Q 

3 

Q 

3 

Q 

3 

Q 

O 

O 

O 

2 

O 

O 

5 

O 

y 

a 

(J 

o 

8 

8 

8 

8 

CD 

O 

3 

3 

3 

3 

3 


TVP FINO NO. 12 
THRU 27 


2 * g * g * U 


!is?l hU hti ij* $ >** 5*1 : ^ 

!*•»■' *»»-* ?*■“ -SIS 


(bT^ref-j Lsee note I. 
CS)-REF-I— y 

QTY2—TTP" 


LpFACE modul 

A: 9 o» A 39 

■hI-AcL MODUl 

A 20 or A40 


cq c L&. 

1010-rfll 


I ±.02 

2.75 O 



REF DRAWINGS 

i. 1020001 HANOLING FIXTURE 


VIEWS SHOWN WITH FIND NO. 49,42,43,64,65,84 
l RELATED HARDWARE REMOVED 


1003565 D 




















JC| S9S£00l 



I 


♦ ' 


TVF F NO NO 29 , 
SO l SI 


SEC NOTE6 





2-<S> 


--Cfefe)SEE NOTES 7ti2 


^ i 




1 -- V*- . '1 



■rtr» 


a 

]| 

1 

B 


□ 

mm 

B 


□ 

REVISED PER TDRR 3C967 
DR < 2 Z*dMt chc^/appo 

i 


Li 

REVISED ►tR TDRR 33422 
DR r <t ^ CHK 

* * ' 'I > > f 1 


76 ) TYP FMO NO, 10 


VIEWS SHOWN WITH FIND NO. 4 9,^2 £3,64,65,84 
i RELATED HARDWARE REMOVED 


/ 

--y- 


e 

/ 

9 

^ th 

0 

O 

. / J 

© 

r. / 

1® 



















1003770 


•or *atr 

(MOON 

[ AMUCAYIQN ] 


umuss otmcmmk tMcmco 


TOUMNCCS ON 


oo wot KMt mm o 


0=1 

H 

& 

eh 

S3 

CO 

22 


^REW. MACHINE 3AN HD 

A 


fc? 

, 


i^i 

iw.mz n.iiii— 


■K»ri4;lW:rvw^ JlljjfM— 

86 

s 


JBI 


1004766 

CUSHION.TRAY A&B 




X 

100*285 

FRONT CLOSE - OUT PANEL 

Cl 

1 



X 

I00476S 

CUSHION,TRAY AfcB 

-55- 

1 


n 

►^8 

I003SS6 -Oil 

COVER. TRAY B 


1 


n 

1^1 

1003557- 011 

COVER .TRAY A 


s 

1 


— 

1004773 

CUSHION TRAY ALB 

cS 

1 

1 

i 

gB 

1004696-011 


KES 

1 

1 

i 

m 

IOC4768-OII 


E3 

1 

1 

i 

Li_ 

I0C4850 


■a 

4 

4 

± 

El 

iRl»r !:i 

l‘TV1!1'iP 7 aBBBMB^BaHBai 

m£ 

1 

i 

i 

n 

\ 


ra 

1 

1 

n 

u 

1004049 -002 

■ mm rn^——— 

5S 

2 

2 

n 

n 

1004849 -001 

GASKET-0 

■0 

3 

$ 

mm 

mm 

IOC 4848 


Mkm 

IB 

18 

■n 

d 

1004647 

GASKET-B 

■a 

90 

80 

Cl 

ESI 

1004846 

GASKET-A 

WEE 

1 

1 

i 

i 

1554750 

GASKL1, 3b0 PIN CONK 

rrm 

2 

2 

2 

2 

1004731 

GASKET, 215 PIN CONN. 

i£a 

2 

i 

2 

2 

1004739 

BRACKET.TRAY A ANO § 

cm 

l 

1 

1 

1 

1004657 

PLATE. IDENTIFICATION 

i?i 

l 

1 

— 

in 

1003734 


M.*£M 

l 

1 

rr 

TT 

1004728 

SHIELD,STANDBY SWITCH AGC 

isa 

2 

2 

mm 

in 

1004722-2 

■ n Tiiiiin——— 

Cl 

2 

2 

LH 

ita 

MS 15795-80# 

WASHER,FLAT 

62l 

? 

? 

H 


N*S620C8 

WASHER,FLAT 

61 

IT 

22 

IE3 

id 

NAS620C10 

washer .flat 


8 

8 

in 

m 

1010630-40 

SCREW.FL HD. HEX SOCKET I 59 1 

T 

~ 

2 

mm 

m 

10 0630 - 39 

SCREW,FL HO, HEX SOCKET 

58 

S 

2 

mm 

|H 


.SCREW BUTTON HD,HEX ROCKET_ 

Si 

22 

22 

§ 

m 

1006 783-21 

SCREW BUTTON'HD.HEX SOCKET 

55 

T 

* 

LL. 

m 

**516995-11 

SCREW SOCKET HO.HEX 

5^ 

4 

4 

K9 

\mm 

MSI6996-I0 

SCREW SOCKET HO HEX 


22 

22 

El 

m 

MSI6996-I3 

SCREW SOCKET HD HEX 

6? 

2 

2 

2 


MS'6996-13 

SCREW S?CKFT HO HEX 

. 5i- 

4 

4 

4 

ieb 

100 6 783-19 

SCREW BUTTON HO. M£X SCOKET 

SO 

1 

1 

X 

i 

1004783 

FRONT C^OSE-OUT PANEL 

44 

2 

2 

2 

2 

1004734 

COVER. ROPE 


1 

1 

1 

1 


FRONT PLATEXEFT SipE TRAY 8 

47 " 

1 

l 

1 

i 

1003555 -011 

MIO PLATfc RIGHT SIDE TRAY 8 

46 

1 

1 

1 

1 

1004762 

yg tiT— 

45 

1 


1 

i 

'004715 

front plate tpav a 

44 

1 

I 

1 

i 

1003730 

support, front panel 

43 

1 

I 

1 

l 

I00373S 

FRONT PANEL MOUNT A S$Y. RIGHT SIDE 

42 

1 

I 

1 

i 

1003704-Oil 

FILTER MODULE 

41 i 

2 

2 

2 

lOi 

1003154 

ROPE SENSE AMPL MOOULE ’ 

^40 

2 

2 

2 

2 

1003463 

-erasable sense ampl mooule ~ 


l 

1 

1 

i 

1003150 

POWER SUPPLY CONTROL MODULE* 


2 

2 

2 

2 

1003139 

Erasable driver mooul£ 

[37 

l 

1 

1 

1 

1003069 

erasable memory module 

36 

l 

1 

1 

1 

1003(53 

^CURRENT SWITCH MOOULE 


l 

1 

1 

1 

1003165 

DRIVER SERVICE MOOULE 

34 

i 

1 

1 

1 


OSCILLATOR MOOULE 

cal 

3 

S 

S 

3 

1«Iimg(TI^MBM 

POWER SWITCH MOOULE - 

cal 

2 

2 

2 

2 

IC03I78 

ROPE DRIVER MODULE 

> 1 

3 

1 

1 

1 

1003485 

STRAN6 GATE MOOULE ’ ~ 



1 

1 

1 

1003132 



52 

1 

X 

1 

1004 7 74 

Cushion. tray Ate 


i 

1 

1 

i 

1003174-24 


ral 

i 

• 

1 


•003812-17 

LOGIC MODULE *37 

K 

i 

1 

1 

l 

1003174-21 

lKtMt«M. ,p T?T»Tr¥iM r BT3—— 

25 

i 

1 

1 

l 

1003174-15 

LOGIC MODULE. A 35 

u 

2 

2 

2 

IH 

1003174-M 

LOGIC MOOULE A33-34 

23 

l 

1 

1 

i 

1003174-13 

Kggrwmm *—mrnmm 

Rll 

2 

2 

2 

x; 

1003174-12 

LOGIC MODULE A30-A3I 

KJll 

l 

1 

1 

• 

1003174-30 

LOGIC MOOULE A29 

Kill 

1 

1 

1 


<003174-27 

LOGIC MOOULE A28 ** ! 

J9 

1 

1 

1 

i 

1503174-25 

LOGIC MODULE A27 

m - 

nr 

1 

1 

i 

1003174-20 

wOGC MODULE A26 

17 

i 

1 

1 

i 

1003174-7 

LOGIC MOOULE A25 

*6 - 

i 

1 

1 

i 

1003174-6 

LOGIC MODUuE A24 

JL 

i 

1 

1 

i 

1003174-5 

LOGIC MOOth-E A23 ' 

r 14 

i 

1 

1 

i 

1003174-23 

LOGIC MODULE A22 

M3_ 

~P 

1 

1 

i 

1003174-28 

LOGIC AAOOULE A2I 

<2 

2 

2 

2 

p 

1003709 

aumri^Ttm/.riliHWI f |bMM 

11 

2 

2 

2 

2 

IOO3708-OII 

INTERFACE MOOULE Ai9 OR A39 - 

to- 

1 

1 

1 

l 

1003174-22 


u| 

1 

1 

1 


1003174-26 

LOGIC MOOULE Al? 

uu 

!6 

IS 

IS 

o 

•003074 

LOGiC MOOulL AI-AI6 

al 

Vr 

1 

X 

l 

1003556-021 

COVER,TRAY B 

~n 

x 

s 

X 

i 

IOO3557-02I 

COVER.TRAY A 

H 

i 

1 


1 

IOC 3732 

COVER.POTTED 

u| 

i 

1 

1 

1 

1003^02-000 

cable assy 


i 

1 

1 

1 

1003701 - Oil 

TRAY 6 WIRED ASSY 

til 

i 

1 

1 

1 

1003703-011 

TRAY A WIRED ASSY 


0T> 

OTY 

bo 

pea 

MKT QM 

NOMNCUtTVMC ON 

nr*" 

RECD 

KQO 

E3 

tn 

•twnrYNM no. 

oucmmoN 

NO 

047 

031 

Em 

ESI 




INaTIIUMKNTATIOM U| 


Trcrmr 




MANNED SPACECRAFT CENTER 


COMPUTER 

ASSEMBLY 


|80230| 

Z 


1003565 


|xn- | » ; 


I 


1003565 






































































































































nsm 

hw mil 


**anneo spacecraft center 

_WUSTQM TUH 


COMPUTER 

ASSEMBLY 






















*~,m wtasws' 


e 


S9SgQOI I I: 


*pF- 

r SwT f 


SEE NOTE 6 



D' 


1 

1004773 

CUSHION TRAY ALB 

80 

1 

1004698-011 

BRACKET 

79 

1 

1004768-011 

BRACKET 

TT 

1 

1004850 

GASKET-E 

77 

4 

1004849-004 

GASKET -D 

"7g“ 

1 

1004849 -003 

GASKET -0 

75 

1 

1004849 -002 

GASKET -6 

Tr 

2 

1004849 -001 

GASKET-0 

73 

3 

1004848 

GASKET-C 


18 

1004647 

GASKET-B 

"7i\ 

90 

1004846 

GASKET-A 

70 

l 

1004730 

GASKET* 360 PIN CONN. 

69 

2 

1004731 

GASKET. 215 PIN CONN. 

68 

2 

1004739 

BRACKET,TRAY A ANQ 8 

67 

1 

1004657 

PLATE. IDENTIFICATION 

66 

1 

1003734 

FRONT PANEL MOUNT ASSY. LEFT SlOE 

TT 

1 

1004728 

SHIELD. STANDBY SWITCH AGC 

64 

2 

1004722-2 

SCREW CAPTIVE 

63 

2 

MSl5795-60a 

WASHER,FLAT 

€2 

_L_ 

NAS620C8 

WASHER,FLAT 

61 

22 

NAS620C10 

WASHER.FLAT 

60 

8 

10*0630-40 

SCREW. FL HO. HEX SOCKET 

59 

2 

1010630-39 

SCREW. FL HO. HEX SOCKET 

58 

2 

1006783 - 22 

SCREW BUTTON HD.HEX SOCKET 

57 

JT 

1006783 H8 

SCREW BUTTON HD.HEX SOCKET 

56 

22 

1006783-21 

SCREW BUTTON J HB,MEX SOCKET 

55 

3 

MSI6995-II 

SCREW SOCKET HO.HEX 

6* 

4 

MSI6996-I0 

SCREW SOCKET HO HEX 

5? 

22 

MS16996-I3 

SCREW SOCKET HO HEX 

52 

2 

MSI6996-I3 

SCREW SOCKFT HO HEX 

-64. 

4 

1006783-19 

SCREW BUTTON HO. HEX SCOKET 

50 

1 

1004783 

FRONT CLOSE-OUT PANEL 

4 %. 

2 

1004734 

COVER ROPE 

4f 

1 

1004716 

FRONT PLATE LEFT SIDE TRAY B ' . 

47 

1 

1003555-011 

MID PLATE.RIGHT SIDE TRAY B 

46 

1 

1004762 

REAR_PLATE TRAY A(B 

45 

1 

1004715 

FRONT PLATE TRAY A " 

~nr 

1 

1003730 

-SUPPORT, crqnT PANEL * 

43' 

1 

1003735 

FRONT PANEL MOUNT AS$Y RIGHTSIOE 

42 

1 

1003704-Oil 

filter module 

4'l * 

2_ 

1003154 

ROPE SENSE AMPL MOOULE ‘ , 

-5- 

2 

1003463 

-ERASABLE SENSE AMPL MODULE ~ 


1 

1003150 ' 

POWER SUPPLY CONTROL MODULE 

J8 

T" 

1003139 

Erasable driver module 

JLE 

» 

1003069 

ERASABLE MEMORY MODULE 

ae. 

i 

1003153 

^CURRENT SWITCH MODULE 

Ml 

i 

1003165 ! 

DRIVER SERVICE MOOULE 

34 

i 

1003527 

oscillator MooulE 

33 

3 

1003113-Oil 1 

POWER SWITCH MOOULE - " 1 

•32 

2 

1003178 

ROPE DRIVER MODULE ^ 

IT 

1 

1003485 

-STRMJ6 GATE MOOULE " 

36 

1 

1003132 

ROPE STRAND sflFCT MOOULE 

29 

_L_ 

-<004214_ 

CUSHION. TRAY A L. B 

28 

i 

1003174-24 

LOGIC MOOULE A3« 1 

~W 

i 

1003812-17 

LOGIC MOOULE A37 3 

K 

r 

1003174-21 

lOfe:C MOOULE A 36 

a 

i 

1003174-15 

LOGIC MOO OLE A35 

14 

2 

1003174-14 

LOGIC MOOULE 7133-34 

23 

1 

1003174-13 

LOGIC MODULE A32 

22- 

2 

1003174-12 

LOGIC MODULE A30-A3I 

21 

1 

1003174-30 

LOGIC MODULE 429 

*0- 

1 

1003174-27 

LOGIC MOOULE A28 ^ 1 


1 

1003174-25 

LOGIC MODULE A27 

_<S_ - 

1 

1003174-20 

LOGIC MODULE A26 

.17 

l t ' 

1003174-> 

LOGIC MOOULE A25 

« - 

t 

1003174-6 

LOGIC MODULE A24 

JL 

t 

1003174-5 

LOGIC MOOULE A23 ' 


1 

1003174-23 

LOGIC MOOULE A2* 


1 

1003174-28 

LOGIC MOOULE A2I 

, '2 

T~ 

1003709 ' 

INTERFACE MODULE A20OR A4C~ 

H 

2 

1003708-011 

INTERFACE MODULE AI9 0fTA39 ~~ ■ 

K)“ 

I 

1003174 -22 

LOGIC MODULE AIB 


1 

1003174-26 

LOGIC MOOULE AI7 

$■ _ 

16 

1003074 

LOGIC MOOULE AI-AI6 

•7 

1 

1003556-021 

COVER.TRAYB 

6 

1 

1003557-021 

COVER.TRAY A 

5 ' 

1 

1003732 

COVER.POTTED 

4, 

1 

1003702-000 

CABLE ASSY _ 

.3 

1 

1003701-Oil 

TRAY B WIPED ASSY- 

? J 

1 

1003703-011 

TRAY A WIRED ASSY 

1 ' 

grr 

MHT oo 

NOMCMXATUM M 

mo 

*Q0 

■PffOYWB NO. 

oucwmoN 

HO. 


MANNED SPACECRAFT CENTER 

HOWTO*. TOM 

COMPUTER 
ASSEMBLY 

IOQ3565 


lO 


















[QBOkQ! 


MOTES (CONT) X 

8. BONO FIND NO. 28 4. 80 TO ENCAPSU- 
LATED SURFACE OF FIND NO. I USING 
MIL-A-5092 TYPE II, PRIOR TO ASSY OF FIND NO.I 

9. UNLESS OTHERWISE SPECIFIED TORQUE ALL 
MODULE MOUNTING SCREWS 15/19 INCH POUNDS 

10- TORQUE MOUNTING SCREWS ON FINO N0.32.6 38 
TO 4/G INCH POUNDS 

11. TORQUE FIND NO.52 TO 28/32 INCH POUNDS 

12. FIND N0.66 TO BE USED FOR IDENTIFICATION OF PART 
NO. 1003770 AND ASSOCIATED DASH NO. 

I3.SERIALIZE PER NDI002023 

14.MARK .08/.IO HIGH CHARACTERS PER NO 1002019 4 
ND 1002122 TYPE U CLASS I USING MARKING 
INK 1006271-11 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL D-70327 . 

2. PHANT0M LINES DENOTE AGC HANDLING FIXTURE 
COLDPLATE OR NAA COLDPLATE 

S.AREAS NOTED RESERVED FOR ROPE MEMORY MODULES 

4. ADD SILICONE GREASE(1006079) TO MODULE MATING 
METAL SURFACES,TRAY MATING SURFACES. AND AGC 
TO COLDPLATE MATING SURFACFS 

5. ASSEMBLE FIND N0.46 TO FINO N0.2 PRIOR TO ASSY 
OF FIND N0.2 TO FINO NO.I 

6- FIND NO 42,43,49,51,53,58,59,62,64,6569 TO BE 
SHIPPED UNASSEMBLED 1 INDENTIFIED PER 
NDI0020I9 

7. BOND FIND NO.66 TO FINO N0.2 PER NO1002004,TYPE DT 
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VIEW A-A 
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SEE NOTE 10 


NOTES*. 

L all CONNECTIONS TO BE MADE BY WELOING PER NO 1002005 WHEN USING FIND NO.5 

2. WORKMANSHIP, FABRICATION,AND INSPECTION REQUIREMENTS PER NO 1002069 

3. STAKE COMPONENTS TO FIND NO. 2 PER NO 1002009 

4. SOLDER ALL CONNECTIONS TO FIND NO.f PER HDI00207T UNLESS OTHERWISE SPECIFIED 

5. ENCAPSULATE MODULE PER ND1002036 TO DIMENSIONS SHOWN 

6. DENOTES LENGTH IN FEET 

7. MARK250HIGH WHITE PER NDI0020I9 6 NDI002I22 TYPE □ CLASS 2>USIN6 MARKING INK 006271-1 
8* SERIALIZE PER NDI002023 

9. BRUSH COAT THIS SURFACE PER NO 1002009 TO A MINIMUM 
HEIGHT OF .015 ABOVE COMPONENT LEADS 6 FEEOTHRUS 
10 ENCAPSULATE THIS AREA PER NO 1002217 


SEE NOTES 8 8i; 


H FIND NO.7 SHALL MEET THE FOLLOWING ACTUATION REQUIREMENTS 
BEFORE ANO AFTER ENCAPSULATION PER NOTE 5: 

PRETRAVEL:.093 MIN .188 MAX 
OVERTRAVEL: 060 MIN 

12. MARK .093 HIGH WHITE PER NDI0020I9 AND N0IOO2I22 TYPED CLASS I 
USING MARKING INK 1006271-1 

13. MOUNTING TORQUE ON FINO N0.7 TO BE 17' 19 INCH POUNO 

14. BOND FIND NO.35 TO FIND N0.2 PER NO 1002004, TYPE Y 

15. BOND FIND NO. 29 TO FIND NO. 8 AND FINO NO. 6 TO FIND NO. I PER NDI0Q2008^UPE X 



SEE NOTE 13 
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;** ® TEMPORARY HOLD OOWN OF WtREWRAPPING PERMISSABLE PRIOR TO ENCAPSULATING _ -.— 

}' N. FOR HA NO WIRING BEFORE INSTALLATION OF BUSS BAR AttEMBU .SEE CHART ft 
L* IB.BONO FINO NO.IS TO FINO NOW P«R NB400B004 TYPE X - 

1 IB.TRIM AH® DRESS ^ 1 LEAOS AX ASSEMBLY. . 

y* be MARK .OB/JO HIBH WHITE CHARACTERS PER NOIOOBOIS ft Nft KKtfl l B TWEgWBftft^,,,, 

( .IBWi MMWWI Mft KX NH002021 . 


‘ IS. ASSEMBLE FIND NO.9 TO TERMINALS USING 4HI tURNS OF FINO NO.II 

. ** A NO SOLDER PER NOI0O2O7I USING SOLDER RE R R0I0B2075 IS PLACES - 

IS. SOLDER PER NOI0O207I USING SOLDER PER ND1002075 EXCEPT WR A P 4-7 J U RN & -r- 

17. USE FINO NO.20 ON FINO NO.II ON RUNS CXTENOING BEYOND ADJACENT PINS 
IB. WIRES SPECIFIED IN 1005779 PRINTOUT AS*WIRES TO-BE WRAPPED BY HAND IF AMf 
MUST BE AQOEB AT THIS ASSY LEVEL 

19. THESE TWO SIGNAL RUNS MUST BE TWISTED I TO 5 TURNS PER INCH USING FIND NO.® 


VIEW SHOWN WITHOUT FIND NO. 17 
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CHART A (CONT) 


CHART D 



SEE NOTES 

a2i 
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PARTIAL VIEW A-A 
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TERMINAL 

IDENTIFICATION 

VIEW 


PARTIAL SECTION B-B 

SHOWN WITH POTTING REMfVCB 


-SEE NOTE IT 



DETAIL E 




NOTES 

1 OWNING I N ACCQRQANCE ^ WITH^STANQARQS PRESCRtSCO BY MR.-D-7032 7 

1AR DENOTES AS REQUIRED 
4. WIRE PER WIRING CHART 

A LETTER g NUMBER AT LEFT OF LINE INDICATES MOOULE DESIGNATION i NUMBER AT 
RIGHT OF LINE INDICATES MOOULE PIN NUMBER 
fcMARKING SHOWN FOR REFERENCE ONLY 
7.WIREWRAP USING FINO NO. 17 PER N0IOO2OSI 

8- ENCAPSULATE 1 IN ALL AROUND REAR OF SWITCH PER NO 1002217 
9. ENCAPSULATE WIREWRAP SIDE PER NO 1008217 10 Of FINO NQ.lt T<0 BE CLEAft 

TEMPORARY HOLD DOWN of WIREWRAPPING PERMISSA8LE PRIOR TO ENCAPSULATING 
II. FOR HAND WIRING BEFORE INSTALLATION OF BUSS BAR ASSEMBLY SEE CHART B 
*2.80NO FINO NO.19 TO FINO MXl PER NO 1002004 TYPE X 
IS. TRIM AND ORESS ALL LEAOS AT ASSEMBLY 
r 14. MARK.06/J0 HIGH WHITE CHARACTERS PER N0I0020I9 St NO1002122 TYPESWUBO^ 
USING MARKING INK I00G271-LSERUU.IZE PER N0I002029 


. ASSEMBLE FIND NO. 9 TO TERMINALS USING 4-f tuRNS OF FIND Mail - 

AND SOLDER PER \Dl002O7l USING SOLDER PER 1101002075 ft PLACES . _ 

. SOLDER PER NO1002071 USING SOLDER PER ND 1002075 EXCEPT WRAP -A_-Z,TUBNS—'_ 

. USE FINO NO. 20 ON FINO Nail ON RUNS EXTENOING BEYOND ADJACENT PINS 

. WIRES SPECIFIED IN 1005779 PRINTOUT AS’*WIRES TO-BE WRAPPED BT HANO" If ANY. _ . 

MUST BE ADDED 41 THIS ASSY LEVEL 

. THESE TWO SIGNAL RUNS MUST BE TWISTED I TO 5 TURNS PER INCH USING FIND NO. 10 


. POT TINS TO BE .005 MIN flELOMLSURFACE A AMOXC 
. TERMINALS AMO WIRING # 

. OlSCAGO ONE HEX NUT 9UPPLCD WITH FINO Na Q - 
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VIEW SHOWN WITHOUT FINO NO. 17 
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SEE NOTES 2i 822 
























































































SEE DETAIL C 





















































































































































































































MOTES: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

t FOR SYMBO-S.FABRICATION AND REQUIRED TEST SEE NDI002032 

5. AR DENOTES AS REQUIRED 

«. ENCAPSULA-E INDICATED AREAS PER NDlOOBOSS 
9 $. STRIP ALL CONDUCTORS .093 

6. ENCAPSULANT TO BE FLUSH WITH THIS SURFACE 

T. NARK .270/.230 H16H WHITE CHARACTERS PER N0IOO2I22 

TYPE II.CuASS I, PER ND10Q20IS. CENTRALIZE AS SHOWN 

- B. IDENTIFY PER NDI0020I9 - 
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SECTION A-A 

SCALE! 2‘I 


MOTES'. 

L INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-D-70327 

2 . for SYMBOLS FABRICATION AND REQUIRED TEST SEE NDI002032 
a. AR DENOTES AS REQUIRED 

4. ENCAPSULATE INDICATED AREAS PER ND1002036 

5. STRIP ALL CONDUCTORS .093 
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DETAIL A 

SCALE 10/1 


I SEE NOTE • 



DETAIL B 

SCALE 10/1 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS V 

PRESCRIBED 0T UIL-D-T0327 

2. SOLDER FINO NO. 2 THRU FINO NO.7 AND FMO NO. It PER NO lOOtOTI 

3. AR DENOTES AS REQUIRED 

4. WIRE PER WIRING CHART A 

So LETTER* NO. AT LEFT OE LINE INOICATES MODULE DESIGNATION AND 
NUMBER AT RIGHT OE LINE INOICATES MODULE PIN MO. 

6. MARKING SHOWN FOR REFERANCE ONLY 

7. WIREWRAP USING AND FIND NQ.9 PER NO 1002031 

&> WIREWPAP USING ANDFIND NQ.IO PER NO 1002031 

«L FOR HANO WIRING BEFORE INSTALLATION OF BUSS BAR ASSEMBLY 
SEE CHART B 

10. ENCAPSULATE WIREWRAP SOE PER NO 1002009 
|L TEMPORARY HOLDOOWN OF WIREWRAPW9 PERMISMBLE PRIOR 
TO INCAPSULATSM 
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/ INTERFACE CONNECTOR J 
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DETAIL A 
SCALE IO/I 
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SEE NOTES 10&1? 
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DETAIL B 
SCALE I OA 
SEE NOTE IS 
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NOTES t J 4*- [A _ 

1. INTERPRET orating in accordance with stanoarot ■ V * v v 

PRESCRIBED 8» Mlf 0-^0327 

2. SOLDER FINO NO. t THRU FIND NO.8 PER N0I00X07I ‘ 

3. AR DENOTES AS REQUIRED 

4. wire PER wjRing Chart A 

5. LETTERS NO. AT LEFT OF LINE INOICATES MOOULf OES»SNATiON A NO 
NUMBER AT RICMT OF LINE INDICATES MOOULE PIN NO. 

6. MARKING SHOWN FOR REFERANCE ONLY 

7. WlREWRAP USING FINO N0.9 PER NDI00203I 

8. WIREWRAP USING F#M) NO. 10 PER NOI002031 

9. FOR HAND WIRING BEFORE INSTALLATION OF BUSS BAR ASSEMBLY 
SEE CHART B 

». ENCAPSULATE WlREWRAP 3©€ PER N0IOO22I7 

11. TEMPORARY HOLDDOWN OF WIREWRAPING PERMIMWLC PRIOR 
TO ENCAPSULATING 

12. MARK .08/.I0 HIGH WHITE CHARACTERS PER NDI0020I9 A NO NO1002H 2 TYPED. CLASS I 
USING MARKING INK 1006271-1. SERIALIZE PER N0IOO2O23 

IS. WHERE APPLICABLE ASSEMBLE FINO NO. 2 THRU 7 TO TERMINALS USING 4-7 TURNS OF 
FINO NO. 8 A NO GQLOER PER NO1002071 
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INTERFACE CONNECTOR J 


K USE FINO NO. 11 ON FINO NO. 8 ON RUNS EXTENOING RE TO NO 
ADJACENT TERMINALS 

IS, SOLDER PER N0I002O7I EXCEPT WRAP4-7 TURNS 
If. WIRES SPECIFIED IN 1005778 PRINTOUT AS" WIRES TO BE WRAPPEO 
BY HANO* IF ANY MUST BE ADDED AT THIS ASSY LEVEL 
t7. P0TTIN6 IN INDICATED AREAS* TO BE .02/.06 BELOW SURFACE A 
*. POTT IN6 TO BE .005 MIN BELOW SURFACE A A NO COVER ALL 
TERMINALS ANO WIRING 
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detail C 

SCALE S/l 
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SEE NOTE « 








SURFACE A—s 
SEE NOTES 17 8 IB 
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DETAIL A 
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SEE NOTE 2 
SEE NOTE 4 


DETAIL B 

SCALE 10/1 
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u INTERPRET drawing in accordance with STANDARDS V 

PRESCRIBED 8* UIL-D-70327 

2. SOLDER PER NO 1002071 

3. AR DENOTES AS REQUIRED 

4. WIRE PER WIRING CHART 

5. LETTER* NO AT LEFT OF LINE INDICATES MOOULE DESIGNATION AND 
NUMBER AT RtGHT OF line INDICATES MOOULE PIN mo 

6. MARKING SHOWN FOR REFERANCE ONLY 

7. WIREWRAP USING AND FIND NO9 PER NO 1002031 

8-WIREWPAP USING ANOFIND NO. 10PER ND 1002031 

9. FOR HANO WIRING BEFORE INSTALLATION OF BUSS BAR ASSEMBLY 
SEE CHART B 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY IWL-D-70327 

2. WELD PER NO 1002005 

3. ENCAPSULATE PER NO 1002002, BLACK POLYURETHANE FOAM, INDICATED AREAS 
ONLY. REMOVE ALL FLASHING 

~ G. MARK .073/JI3 HIGH BLACK CHARACTERS PER N0I002I22 TYPE II CLASS I 
*-■ per NO1002019 ANO SERIALIZE PER NDI002023 

». MARK .230/270 HI6H BLACK CHARACTERS PER NOI002I22 
- TVP€H CLASS I PER NDI0020I9 
~~~ «. AR DENOTES AS REQUIREO 

7. STAKE FIND Na 8 PER N0I002009 










































-i 


f~~ 


NASA NO. 1003704 

REV __ 

MF6.BY 

SERIAL NO. - 


-SEC MOTE S 


1-370 MAX POTT IMS DIM 


\MLJ CT 


FILTER MODULE B5 


K370 MAX POTTING DIM 


^-SEE NOTE « 



MARKING VIEW 

SCALE l/l 


frOZCOOl 




1 

-s—r^r? 

J2T\ 

j 


REVISED PER TDRR 11327 


If* -^l 

p 

EeviSED PER T&R* ,94ft 

r ! 


c 

[REVISED PER TDRR 10236 

E53 

rzJtl 


PI 

1005700 

SCHEMATIC REF 







AR 

1006828-12 

TAPE.ELECTRlCAL 12 

AR 

IOQ6757 -1 

WIRE ELECTRICAL II 

AR 

1006776-1 

INSULATION SLEEVING 10 

1 

1003717 

RESISTOR ASSY 9 

6 

1006798 

INDUCTOR 8 

AR 

1006757-11 

wof ft rc 7 

1 

1004703 

INSULATOR _ ■ §- 

2 

1004579-1 

SCREW. JACKING .. > 

2 

1004546-1 

WAbHLR.FLAT . . ... 4 

2 

1004546-3 

WASHER.FLAT 5 

2 

MS16633-4013.. 

jaiNfi.RETAWING.EXTERNAL.'Cl— 

“T 

1003705 

HEADER H0USIN6 ASSY 

QTY 

mmnrwSm. 

HBMEMOATUK 1 


8 





»$***• ■'■»'* > I 
■i* 




1 £ 


J 


I? ii 

Tl;;'’' 


ft •'" 

i !f : . 

i 4 ;-.v. 


I 


r. r. 


I.' ‘ i 


... I 

s • « 


I® 


4 % 

* s 


I' 


d? 


•I I 


I- 


3 * J 




•n 


IL 























































































































































© 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH SJANDAROS PRESCRIBED BY ML-D-70327 

2. WELD PER NO 1002005 

“3. ENCAPSULATE PER NO 1002002, BLACK POLYURETHANE FOAM, INDICATED AREAS 
— ONLY. REMOVE ALL FLASHING 

~ Mark .093 HIGH BLACK CHARACTERS PER NO 1002019 AND NO 1002122 

1 - TYPE H CLASS 2 ,SERIALIZE PER N0I002023 
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i .-interpret drawng in accordance with standards prescribed by m*.- 

t. WELD PER NO IOOIOOS A NO 1002003 
~3. ENCAPSULATE PEP NO 1002002, BLACK POLYURETHANE FOAM, INDICATED AREAS 
ONLY. REMOVE ALL FLASHING 

’~4. MARK. 08/10 HIGH WHITE CHARACTERS PER NDI0020I9 AND NO 1002122 

TYPE H CLASS 2 ,SERIALIZE PER NDI002023 USIN6 MARKINS INK 1006271-1 
MARK .24/26 HIGH WHITE CHARACTERS PER ND1002018 ANO NO1002122 
TYPE II CLASS I USING MARKING INK 1006271-I 
~ S. AR DENOTES AS REQUIRED 

STAKE ALL COMPONENTS PER ND 1002009 EXCEPT AS NOTED 
~ TRIM MYLAR AT ASSY 
. BOND PER ND 1002004 TYPE X 

U BEAL INSULATORS A TERMINALS TO HEADER PER NOI002004 TYPE XI 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. WELD PER NO 1002005 

3. ENCAPSULATE PER NO 1002002, BLACK POLYURETHANE FOAM, INDICATED AREAS 
ONLY. REMOVE ALL FLASHING 

4. Mark .073/JI3 HIGH WHITE CHARACTERS PER N0I002I22 TYPE IT CLASS I 
PER NO1002019 ANO SERIALIZE PER NDI002023 

'% MARK..230/270 HIGH WHITE CHARACTERS PER NDI002I22 
TYPE H CLASS I PER NDI0020I9 
«• AR DENOTES AS REQUIRED 


7. STAKE FIND NO. 8 PER NDI002009 






































































APOLLO GAM Specification 
PS 1003701* 

Data__ 


3-3*? Brnrironmental Requi rements . The nodule shall ba operated with tha case 
ungrounded in accwdanca with the raqniramanta apacifiad in sections 3-3.1.1 through 
3-3.1.5 lb; whan tha ambient temperatures are - 10°C ± JC° and 70°C ♦ 3C° with tha 
following exceptiona: * 

(a) Section 3-3.1.1 (a). Tha measured capacitance shall ba 3.1*0 ♦ 0.31* uf at 
# temperature of - 10®c A 3C° and diall ba 3.1*0 ♦ 0.68 uf at a temperature 
of ♦ 70°C i 3C°. 

(b) Section >-3.1.3. The measured resistance shall be 3l*.l* 1 10.0 kilotas 
idjan the module has been stabilized for twenty minutes at a temperature 

* 3C and shall be 750.0 ± 250.0-ohma when the nodule has been 
•tabiliaed for twenty minutes at a temperature of 70° ♦ 3c 0 . 

« » 0p *f^ lo " J of mt#r Module under the temperature ex t re m es specified herein 

is ror verification of good workmanship. Only intermittent test results, shorts, or 
open circuits shell indicate a malfunction within the module. 

^gMlrnmimjiT 10 * Ll **‘ *** * octal * i» intended to meet the following 

Ufb. The module ia intended to meet performance specifications 
for at least 2000 hours of operation, excluding the contractor's test time of the 
complete unit. 

3-3.3.T Shelf Life. The module is intended to haws a shelf life of at least 3 years, 
without operation, at ambient room temperature after final acceptance at the contractor's 
plant when packaged in accordance with ND 1002211*. 
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USING AS INK 1006338 DILUTEO WITH 40 ±51 (BY WEIGHT) TOLUOL PER 
FEO-SPEC TT-T-548 
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INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS 
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GUIDE PIN AT ITS BASE TO CENTER OF ALIGNMENT PIN 
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18. USE FlNO NUMBERS 38,39 L 40 AS REQUIRED TO OBTAIN 8.800 1.005 DIMENSION ’ 
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I DENTIFIED PER ND 1002019 

SECURE FIND NO 30 USlNB MIL-S-22473 GRADE H 
ENCAPSULATE PEP NDI0022I7 

REMOVE LOCK WASHER FROM FIND NO- (3 ADJUST FIND NO- H 
TO ACHIEVE 2*-3® BACKOFF ON BRIGHTNESS STOP. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

MOUNTING TORQUE POP JACKING SCREWS (1004S7SI TO BE IG-IS IN LI 
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MOUNTING TORQUE TOR JACKINS SCREWS (1004S83) TO BE 3-4 IN LB, 
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USING INK 1006271—I 
MOUNTING TORQUE OF SCREWS V 
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I SL MACHINE J880/.I884 DIA DOWEL PIN HOLE IN RELAY HOUSING TO ATTAIN 
7.781 1.002 ANO 1.8751.002 DIMENSION LOCATED FROM CENTER OF 
GUIOE PIN AT ITS BASE TO CENTER OF ALIGNMENT PIN 
20. LACE RUN NO. 5'SS,556 C 557 TO LEG SHOWN USIN6 FINO NO. 41 
21 . MARK jOB/.IO HIGH WHITE PBR N0I0020IS ANO N0I002I22 TYPE □ CLASS t, 
USING AS INK 1006338 DILUTED WITH 4015*3 (BY WEIGH'D TOLUOL PER 
FEO-BPEC TT-T-54S 


JACK OUT FINO NO. 21 ANO INSTALL FINO NO. 34 OVER STOP PINS ON EACH SlOE OF FINO NO. 21 AS 
REQUIRED SO THAT tHE TOTAL THICKNESS OF FIND N0.34 IS.001/004 GREATER THAN 
MEASURED GAP. jack IN FIND NQ2I ANO TIGHTEN FINO NQ.36 . 

!*• USE FINO NUMBERS 38,33 t 40 AS REQUIRED TO OBTAIN 8.800 ± .005 DIMENSION 
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25 INSTALL FIND N0.I4 USING LOCKTITE PER MIL-5-22473,GRADE CfcLUE^ 

„24 GAP BETWEEN FIND NO.45 ft FIND NO. 48 TO BE FILLED PER NDI002004,TYPE X. 
-r POTTING TO BE FLUSH WITH CUT-OUT-OF FIND Na45 F IL L O NL Y 
* PERIMETER OF DS6 INDICATOR 


AGC NAV DSKY ASSY 

; , 100 SEMES 


’iiw i 


'80230 J 1003706 























































-&072 MAX REF 



QTY 2-(j^) 


-HARNESS RUM NUMBERS 555,5SS 
t 557 TO BE ROUTED AS SHOWN 


“SEE NOTE 20 


SEE NOTE 24- 


~ z —GZ) 


PARTIAL VIEW D~D 
WITH FINO NO. I t 2 REMOVED 


ACTIVITY PROGRAM 



“SEE NOTES 11*6 


j08- 

±.03 
12 PLACES 


MARK APPLICABLE- 
DASH NO. 


SEE NOTE I—* VIEW GC 
i shown with pottins 

REMOVEO 


7.781 ±.002 
SEE NOTE IS 




KEY I I TEST H 1 ERROR A 

rlse I IalaamU IresetI 



7.63 

^>3 


SEE NOTES IISI2- 


+ 789 


lift*'--. @i 


8*1 S 8 

[t i i. r 

g p ds4~t~ s 


\— 0 «—i 
* » * * 
11 i 

i i p* s I 

m r I r « 




“1.875 i.002-^ 
.SEE NOTE 19 



4ty 4 -C 30 ) 

-SEE NOTE 5 


SOLDER PER NDI00207I USING SOLDER PER NDI002075 

WIRE PER NDI002032 

♦DENOTES LENGTH IN FEET 

FIND NO 6S BTWtUII ARC 70 «E PACKAGED 

A OENTIflEO PER NO 1002019 

SECURE FIND NO 30 USINS MIL-S-22473 GRADE H 
ENCAPSULATE PER NDI0022I7 

REMOVE LOCK WASHER FROM FIND NO. IS- AO JUST FIND NO- IS 
TO ACHIEVE 2*-3* BACKOFF ON BRIGHTNESS STOP. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

MOUNTING TORQUE FOR JACKING SCREWS (1004579 TO BUS-tS IN LB 


10 (AOUNTING TORQUE FOR JACKING SCREWS (1004SS3)TO SC 3“4 IN LB V 
If. SERIALIZE PER NDI002023 

12. mark J08/.IO HIGH WHITE PER NDI0020I9 flt NO1002(22 TYPE II CLASS 2, 

USING INK 1006271—I 

11 MOUNTING TORQUE OF SCREWS V . — — * 

10 BE 45-4.5 IN.LB 

ML APPLY FINO NO.33 TO MOOULE MOUNTING SURFACES 
15. 4» QTY TO BE DETERMINED AT ASSEMBLY 

is. Mark J 8/.20 high white per ndioozois s ND 1002122 type n class 2, 

* USING INK 1006271-1 

17. INSTALL FIND NO. 21 fit FINO N0.35 AS SHOWN WITH FIND NO.36 TIGHTENED MEASURE 
GAP ON *ACI* SIOE BETWEEN FIND NQ2 0R47E2I LOOSEN FIND N0.360N ONE sWoNLT 
JACK OUT FINO NO. 21 AND INSTALL FINO NO. 24 OVER STOP PINS ON EACH SIOE OF 
E1N0 NQ21AS REQUIRED SO THAT THE TOTAL THICKNESS OF FIND NO-34 IS __ 

--001/004 GREATER THAN .MEASURED GAR JACK IN FINO N02I AND TIGHTEN FINO N0l36 

If. «SE FINO NUMBERS 38,39 L 40 AS REQUIRE* TO OBTAIN 8.800 1 .005 DIMENSION 


PARTIAL VIEW OF POTTING AREA 

Wt VIEW A-A WITH FINO NO. 20 REMOVEO 


REFERENCE 

1.1020105: HAV DSKY TO HANDLING FIXTURE ASSEMBLY 


IS, MACHINE J880/.I884 DIA DOWEL PIN HOLE IN RELAY HOUSING TO ATTARS 
7.781 ±.002 ANO 1.875 2.002 DIMENSION LOCATED FROM CENTER OF 
6UIDE PIN AT ITS BASE TO CENTER OF ALIGNMENT PIN 
20. LACE RUN NO. Sft5,556 l 5B7 TO LEG SHOWN USING FINO NO.41 
21 . MARK Q8/.I0 HIGH WHITE PGR N0I0020I9 ANO N0I002I22 TYPE Q CLASS E, 

USING AS INK 1006338 OILUTEO WITH 40±5*3(BY WEIGHT) TOLUOL PER ^ 

FEO-SPEC TT-T-548 
12. AR DENOTES AS REQUIREO 

W 4WTALL FIND M0.I4 USING L0CKT1TE PER MIL-S-22473,GRADE C (&LU$ 

_2A GAP BETWEEN FINO NO-45 ft FIND NCX48 TO BE FILLED PER NO1002004,TYPE X. 
4 ROTTING TO BE FLUSH WITH CUT-OUT _QF FINO NQ.45 FlU-OMl* 

: PERIMETER OF 056 INDICATOR 


-QTY 3-Cio) 


-QTY 8 -(TT) 
-QTY 8 -(32) 

-qty s-(nr) 

-QTY IQ-flT) 
-QTY IO<IT) 
-qty io-QT) 


sar>ioTE « 


-SEE NOTES tj2 


QTY 8<24 j 
QfTY M-C3M 


_.32 i— 
.36™ 
SEE NOTE 


——^WARNING 


■ ■ 

(4 


8800 ±005 — 
SEE NOTE IS 


Votyb^IT) 

USEE NOTES 13 ANO 17 


-031 I THRU 24 
-021 I THRU 22 
-Oil I THRU 22 

APPLICABLE NO 
—NOTE APPLICATION._ 



35 ) SEE NOTE IT 


[34 )SEE NOTE IT 
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vr‘zozsooi 


-QTY *—(TT) 
-QTY 2—(77) 


1^ 

*1 


4s 

&* 


-QTY 2— (IT) 
-QTY 2—(IT) 



PARTIAL VIEW C"C 



>TY3-(28) 
)TY 3-(^) 


--, r ---^ | *CEPT 

; comp i • key ; 

L_^J L^r^-J block 




UPTL BRIGHTNESS 


|UPnJ!coMp 

i—i »—\ 



I CLEAR 11 VERB I NOUN II ENTER 


+ 789 



- 4 5 6 


0 12 3 


-QTY 2-f"iT) 
-QTY t- fTT) 


>—DISCARD EX 1ST IMS HARO WARE 
2 PLACES 

NOTES 

I. SOLDER PER NOIOOMYI 
t. WIRE PER NO 1000)82 

3. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-7C327 

4. NOW PERMISSIBLE BETWEEN PINO MO. 10 REFERENCES: 

ANO SURFACES AA ■ I. 1020106: I 

B. REMOVE LOOK WASHER PROM PINO NO-7 ADJUST FIND NO. 7 
TO ACHIEVE 2* TO 3‘ BACKOFF 

B • DENOTES LENGTH IN FEET 
t SECURE FIND NC. 33 USING MIL-S-22473 3RA0E H 
B. ENCAPSULATE PER NO (002217 

• SERIALIZE PER ND 1002023 

!& BONO WIRES OP FIND NO 10 TO FIND NO. t PER NO 1002004 

II. A » QTY TO BE DETERMINED AT ASSEMBLY 

12. MARK .093 HIGH WHITE PER NDK)020t9 $ N0KJ02B2 TYPE II CLASS! 

USING MARKING INK 10062711 

13. FINO NO 20 TO BE USED FOR IDENTIFICATION OP PART 10X1009770 

AND ASSOCIATED OASH NO. 

14. MOUNTING TORQUE OF JACWNG SCREWS (1004583) TO BE 3-4 IN.LBS 

15. MOUNTING TORQUE OF JACKING SCREWS (100457$ TO BE 15-19 IN. LBS 

IS. APPLY FINO N0.40 TO MODULE MOUNTING SURFACE 

IT. INSTALL FIND NO.4 l 38 AS SHOWN WITH FIND N0.37 TIGHTENED) MEASURE GAP 
ON EACH SIDE BETWEEN FIND NO.2 C4. LOOSEN FINO N0.37 ON ONE SIDE ONLY. 

JACK OUT FIND NQ.4 AND INSTALL FIND N0.39 OVER STOP PINS OF FIND N0.4 
46 REQUIRED SO THAT THE TOTAL THICKNESS OF FIND NO.39 IS GREATER 
THAN MEASUREO GAPS JACK IN FIND NQ.4 ANO TIGHTEN FINO NQ.37 

ML MARK .187 HIGH WHITE PER NDI0020I9 4 NDI002I22 TYPED CLASS I 

USING MARKIN6 INK 1006271-I * 

Ml MOUNTING TORQUE ON SCREWS MARKED * TO BE 35-43 IN.LBS 



references: 

1.1020106: DSKY TO HANDLIM6 FIXTURE ASSY 


FOR LIST QP MATERIALS SEE SHEET 2 


MANNED SPACECRAFT CENTER 


AGC MAIN DSKY AS >Y 

BLOCK 1 WO SERIES 


1003707 


3 ST 
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QTY t—(*7T) 

E i—(7*) 
1-— fiy) 


SEE NOTES 1541 
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SEE NOTE • 



REVISED RERTORB 15107 


REVISEO PER TORR 2055# 
DR ft). fJ^ZWk /£**< 


"fyt rfv. 


W7/U 


KE) 

DISCARO EXISTING HAROWARE 



+83E m 


BBB ID 


+ 5BB L iH 


CLEAR 

VERB 

NOUN 

ENTER 

+ 
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8 
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5 
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HjD 

-GD 

L-DISCARO EXISTING HARDWARE 




A‘ 

SEE SHEET 2 


9 

• 

7 

6 

e 

K). 

II. 


SOLOER PER NO1002071 USING SOLDER PER NDI002075 
WIRE PER NO 1002032 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

NO GAP PERMISSIBLE BETWEEN FINO NO. 10 
AND SURFACES A A B 

REMOVE LOCK WASHER FROM FIND NO. 7 AOJUST FIND NO-7 
TO ArniFvE 2* TO 3' BACKOFF 
fc DENOTES LEN6TH IN FEET 
SECURE c IND NC. 33 USING MIL-S-22473 GRADE H 
ENCAP's^.A'-E PER NO 10022 7 
SE d ial ZE per NC 1002023 

BOND WIRES OF FIND NO 10 70 FIND NO. I PER NO1002004 
* » QTr TO BE DETERMINED AT ASSEMBLY 

12. MARK .08, . C - C- WHITE PER ND;0020*9* NOI002122 TYPE H CLASS I 
USING MARKING INK 1006271 I 

13. FINO NO.20 TO BE USED FOR IDENTIFICATION OF PART NO. 1003770 

AND ASSOCIATED DASH NO. 

(4. MOUNTING TORQUE OF JACKING SCREWS (1004583) TO BE 3-4 IN.LBS 
15. MOUNTING TORQUE OF JACKING SCREWS (1004579) TO BE 15-19 IN. LBS 
♦6. APPLY FIND N0.40 TO MODULE MOUNTING SURFACE 

17. INSTALL FIND NO.4 i 30 AS SHOWN WITH FIND N0.37 TIGHTENED, MEASURE GAP 
ON EACH SIDE BETWEEN FIND N0.2 L4. LOOSEN FINO N0.37 ON ONE SIDE ONLY. 

JACK OUT FIND NQ.4 AND INSTALL FIND N0.39 OVER STOP PINS ON EACH SIDE OF FINO NO. 4 
AS REQUIRED SO THAT THE TOTAL THICKNESS OF FIND N0.39 IS -001 GREATER 
THAN MEASURED GAPS. JACK IN FIND NQ.4 AND TIGHTEN FIND NQ.37 *°° 4 

MARK .18 '.20 HIGH WHITE PER TOI0020I9 * NDI00ZI22 TYPE II CLASS I 
USING MARKING INK 10 06271-1 

MOUNTING TORQUE ON SCREWS MARKED W TO BE 35-<5 IN.LBS 


REFERENCES: 

I. 1020106.* DSKY TO HANDLING FIXTURE ASSY 


FOR LIST OP MATERIALS SEE SHEET 2 
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PARTIAL VI€W D-D 

ROTATED 90° CCW 



detail A 


SECTION D-D 
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QTY i-C24>J 
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SEE NOT! 


SEE NOTES 154 
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•—OISCARO EXISTING HARDWARE 
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i -1 

; comp i 

! key ! 

; FAIL ! 

! RLSE ! 

1-1 

L--1 



T 9 


UPTL BRIGHTNESS 


j-ni-1 

juFnjioOMp 

I-M-1 


5E 


KEY 

RLSE 


ERROR 

RESET 


BE 11 


BEE IH 


-35B 1U\ 
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*— OISCARO EXISTING HARO WARE 



SOLDER PER NDI00207I USING SOLDER PER NDI00207S 
WIRE PER ND1002032 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
NO GAP PERMISSIBLE BETWEEN PINO NO 10 
AND SURFACES AAB 
REMOVE LOCK WASHER FROM FIND NQ 7 ADJUST FINO NO- 7 
TO ACHIEVE 2' TO 3‘ BACKOFF 
ft DENOTES LENGTH IN FEET 
SECURE. FIVD NC. 33 USING WIL-S -22473 GRADE H 
ENCAPSULATE PER NO 1002217 
SERIALIZE PER ND I0C2023 

BOND WIRES OF FIND NO K) TO FIND NO. I PER ND1002004 TYPE 1 • 

* * OTY TO BE DETERMINED AT ASSEMBLY 

MARK ,0^.:0 h,6H WM'TE R£R NDI0020I9* NO!002122 TYPE II CLASS I 
USING MARKING INK I00627M 

FINO NO. 20 TO BE USED FOR IDENTIFICATION OP PART N0.W05770 
AND ASSOCIATED DASH NO. 

M0UNTIN6 TORQUE OF JACKING SCREWS (1004583) TO BE 3-4 IN.LBS 
MOUNTING TORQUE OF JACKING SCREWS (I004579& TO BE 15-19 IN.LBS 
APPLY FIND N0.40 TO MODULE MOUNTING SURFACE 

INSTALL FIND NQ.4 ! 38 AS SHOWN WITH FIND N0.37 TIGHTENED. MEASURE CAP 
ON EACH SIDE BETWEEN FIND NO.2 LA. LOOSEN FIND N0.37 ON ONE SIDE ONLY. 

JACK OUT FIND N(X4 AND INSTALL FIND NO.39 OVER STOP PINS ON EACH SIDE OP PINO NO. 4 
AS REQUIRED SO THAT THE TOTAL THICKNESS OF FIND N0.39 ^ GREATER ^ 

THAN MEASURED GAPS. JACK IN FIND N0l4 ANO TIGHTEN FIND NQ.37 
MARK .10/20 HIGH WHITE PER ND1002019 4 NDI002I22 TYPE 13 CLASS I 
USING MARKIN6 INK 1006271-1 

MOUNTING TORQUE ON SCREWS MARKED VC TO BE 33-43 IN.LBS 


REFERENCES: 

1.1020106: DSKY TO HANDLING FIXTURE ASSY 
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PARTIAL VIEW D-D 
ROTATED 90° CCW 


-QTY 3 WCF 


SEE MOTES I A £ 




1 

i-SEE NOTE 14 


SEE NOTES 9 & 13 





_ 0 TY4-(7r) 

^L Q rt4-C^) 

I —QTY4- (^) 

-QTY *- QT) 

-QTY 4-(£4) / 


SEE NOTES 9412 


VIEW A “A 
SEE SHEET I 


MARK APPLICABLE 
DASH NO. 


SECTION A-A . 

SEE SHEET I 

POTTING REMOVED FOR CLARITY 


-gg TYPICAL POTT INS DIM. 


1 ! » 


—-^OJhK + ^ 


i i { 

.— j-— 

• I I 

I I I 


-SURFACE ■ 
SEE MOTE 4 


-REF ONOT A A 

MOT SHOWN IN SECTION A A 


PARTIAL SECTION U V* 
PARTIAL PORTING NOT SHOWN 


SECTION D-D 


-SURFACE A 
SEE NOTE 4 
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s ' iKBSJSr’g *is 77&Z 


S »WW3490 
1005770 
IOOS7S3 
I 1010812 -I 
Al~ 10 08879 
Aff 1004665 
2 1 004666 

8 "MS35233 — 1^ ' 

9 MSI5795 -605 

4 MSI 5795 -306 
2 MS35200 -I7 

4 MS 16200 - I 
» MSS795-604 
16 MS 16995 -10 
I MS 16995-19 
12 MS 16995 - 9 
3 MSI6995 -17 

4 MS!6995 -16 

4 1004545 _ 

2 MS5I053-2I3 

20 MSI 5795-803 
AR QQ -W-S43 TVP| 
I MS25281 - 2 

1.5 1012507-003 

I 1004628 _ 

I IQC3554—Oil 
I 1006820-000 

7 NAS630-C4 _ 

6 MS353 37-TR 

I MS35 334- 79_ 

£ MS3S649-44 
I MS35649-64 
6 MSI6995-H 

I 1004648 _ 

I 1003809 

I 1004644_~ 

3 1003617 -Oil 

I 1006736_ 

I 1003473 
| 1004573 

4 1003624-011- 

( | 1003811-011 

I 1004672 


mM *rr —■ 

MO d 


AGC MAIN PSKY OUTLINE _ 

INTERCONNECTION FLOW DIAGRAM 
INTERCONNECTION 0IA6RAM 

6ASKET __ 

THERMOCONDUCTIvr COMPOUND 

SHIM __ 

STIFFENER 
s£wew. pan hea5 

WASHER, flat ____ 

washer, flat 

' SCREW, FLAT HEAD _ 

SCPgW, PAN HEAD ___ 

' WASHER. FLAT - __ 

‘ SCREW, SOCKET HEAP _ 

’ SCREW, SOCKET HEAP _ 

SCREW. SOCKET HEAD _ 

' SCREW.SOCKET HEAP _ 

SCREW.SOCKET HEAP _ 

' SCREW. CAPTIYE 

* SCREW, SET __ 

WASHER. FLAT _ 

‘ WIRE, SOHO AW5 2i _ 

C-AMP. CABLE _ 

* LACING. CORD _ 

~ PLATE. DENT _ 

* KEYBQARQ MODULE. DIB _ 

SWITCH. TOGGLE . . 

" WASHER, FLAT 

‘ WA SHER. LOCK __ 

WASHER. LOCK _ 

[ nut, Plain __ 

NUT, PLAIN 

SCREW. SOCKET HEAD _ 

BRACKET, PQT _ 

E/L FRAME A HARNESS ASSY _ 

W ASHER. KNURLEO _ 

~ ~0EC0QING MODULE ASSY _ 

" RESIS T OR, VARIABLE 
_ lnuMp Whc.c*~ AaSV 

FRAME INDICATOR OISR _ 

~ RF, ay MQOUlE ASSY _ 

" POWER SUPPLY ASSY 

" HOUSING, R£_AY TRAY _ 

■"‘HOUSING' FRONT PANEL 


MANNED 9PACECNAFT CENTER ’ 

__ HOWTO* mm I 

AGC MAIN DSKY ASSY 

KX) SERIES 

3023o|"I 1003707 7 


_,/%<**>• TfjBMfe-s- iff.» ■* ’ 
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PARTIAL VIEW C"C 


SEE MOTES 151 



,TV 3 “G®) 

TY 3<*) 


CM SC AM) EXISTING HARDWARE I 


; comp . j nrr * 



UPTL BRIGHTNESS 


ACTIVITY PROGRAM 


r--ir—I 

jllPTljjOOMP 

I_A -J 




I CLEAR II VERB II NOUN II ENTER I 


+ 789 
- 4 5 6 
0 12 3 


OISCARO EXISTING HARO WARE 



SOLDER PER NOtOOSOTt USING SOLDER PER N0I002075 


3. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

4 NO GAP PERMISSIBLE BETWEEN PINO NO- K> REFERENC! 

ANO SURFACES AA B *• »02 

9 REMOVE LOCK WASHER FROM FIND NQ 7 ADJUST FIND NO- 7 
TO ACHEVE gT TO 3' BACKOFF 

• » DENOTES LENGTH IN FEET 

7 SECURE FIND NO. 33 USING MIL-S-22473 GRADE H 
6 ENCAPSULATE PER NDiC022.7 
t SEPIALIZE PER NDI0C2023 

K). BONO WIRES OF FIND NO 10 70 FI NO NO. I PER NO1002004 TYPE X • 

11. ft *■ QfTY TO BE DETERMINED AT ASSEMBLY 

12. MARK .0*.0 HIGH WHITE PER NDl002C*9l NDI002I22 TYPE II CLASS! 

USING MARKING INK I00627M 

13. FINO NO. 20 TO BE USED FOR IDENTIFICATION OF PART NO. 1003770 
AND ASSOCIATED DASH NO. 

14. MOUNTING TORQUE OF JACK1N6 SCREWS (1004583) TO BE 3-4 IN.LB' 

15. MOUNTING TORQUE OF JACKING SCREWS (I00457S) TO BE 15 -19 IN. LBS 
•G. APPLY FIND NO.40 TO MODULE MOUNTING SURFACE 

IT. INSTALL FIND NCL4 4 38 AS SHOWN WITH FIND N0.37 TIGHTENED, MEASURE GAP 
ON EACH SIDE BETWEEN FIND N0.2 4-4. LOOSEN FIND N0.37 ON ONE SIDE ONLY. 

JACK OUT FIND N0l4 AND INSTALL FIND NO.39 OVER STOP PINS ON EACH SIDE OF FINO NO. 4 
AS REQUIRED SO THAT THE TOTAL THICKNESS OF FIND NO.39 IS -ggl ■GREATER 
THAN MEASURED GAPS. JACK IN FIND NO.4 AND TIGHTEN FIND NCL37 
IB. MARK .18/ 20 HIGH WHITE PER NO1002019 4 N0IOO2I22 TYPE 0 CLASS I 
USING MARKING INK 1006271-1 

IS. MOUNT MG TORQUE ON SCREWS MARKED TO BE 33-45 M.LBS 


references: 

I. 1020106: DSKY TO HAN0LIN6 FIXTURE ASSY 


FOR LIST OF MATERIALS SEC SHEET 2 


MANNED SPACECRAFT CENTER 


AGC MAIN DSKY ASST 

BLOCK 1 tOO SERIES * 


80230 J 100370: 
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ROTATED 90° CCW 
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-CD 


-SEE NOTES 9112 
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DASH NO. 


_± _ 4 - 


SECTION A-A 

SFF SMFFT I 


TYPICAL, POTT INS DIM. 
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-SURFACE B 
SEE NOTE 4 
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ref (my A A 

NOT shown m section A A 


SEE NOTES 9 413 
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j p.15 



PARTIAL SGCTION v* 
PARTIAL POVTIM NOT SHOWN 


SECTION D-D 


SURFACE A 
SEE NOTE 4 
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B W03480 

10057 70 
1005753 
I 1 1010812-I 
AR 1 006879 

AR 1004665 _ 

2 1004666-011 

6 MS 35233 — 13 
9 MSI5795 -805 

4 MS 15796-608 
2 MS352Q0 -17 

4 MS 16200-I 
9 WSIS795-604 
16 MS 16995 - 10 
I MS 16995-19 
12 MS 16995-9 
3 MSI6995 -I7 

4 MSI6995 -IS 

4 1004545 _ 

2 MS5I053-2I3 

20 MSI 5795-803 
AR CC W 343 TYPl 
I VS2528I-2 
* I.S 1012507-003 

I 1004628 _ 

I >003554 -011 
I 1006820-000 
7 NAS620-C4 

6 MS35337-79 


t MS35640-44 

I M S3 5 6 49-64 

6 MSI6995-H 

I 1004648 
I 1003809 
I 100 4 644 

3 1003817-011 

__L_ J006736_ 

I 10034 74_ 

I 1004573 

4 .1003824-011 
I 100381 1 -on 

I 100 4 672 


AGC MAIN DSKY OUTLINE _ 

INTERCONNECTION FLOW DIACRAM 

INTERCONNECTION 0U6RAN _ 

6ASKET _ 

THERMOCONOUCTIVC COMPOUND 

SHIM _ 

STIFFENER ’ 

S^REW, PAN HEAft ~ 

WASHER, FLAT _ 

WASHER, FLAT _ 

SCREW, FLAT HEAD _ 

SCREW, PAN HEAP _ 

WASHER. FLAT - _ 

SCREW, SOCKET HEAD _ • 

.S CRtW , SOCK ET H EAD _ 


-5 CRt , W , S9CK S,T H EAD _ 

SCREW,SOCKET HEAD - 
SCREW,SOCKET HEAD 
SCREW. SOCKET HEAD 

SCREW, CAPTiyfc _ 

SC REW, SET _ 

JUSHFR FLAT _ 

WiRE.^UQ AWG.26 

CLAMP, CABuE _ 

LACiNS. CORD _ 

PLATE, DENT _ 

KEVBOARQ MODULE. DI8 

SWITCH. TOGGLE _ 

WASHER; FLAT 

WA SHER lock _ 

nut, plain 
NUT, PLAIN '' 

SCREW, SOCKET HEAP 
BRACKET. POT _ 

e/l nwr t harntss l:sy 

WASHER, KNUNLEO 
D ECOQING m odu le ASSY~ 
RESISTOR, VARIABLE 
THUMB WHEEL ASSY 
FRAME INQICATQH DIS3 
REl.AV MOD ji_£ ASSY 
POWER SUP P’ Y ASSY 
OUSlNG, _uAV TRA y 
HOUSlNUj, FftONT PANEL 


MANNED SPACECRAFT CENTER 

HOUSTON, two _ f 

AGC MAIN DSKY ASSY1 

KX) SERIES 


rai 


3023Q J 


1003707 1 





















































m i I f JSSWga f •' 1- w»fuinbn. w iywMBhWf VW pg»W » y. .y^W g% rgyr7y^^«»W ■j !^£ 




■i wy ' W" * i» fe 


*«** 


3i zozeooi 



®E3i 

029 

^_IZH ^g 

MMPMEm 



SEC NOTES 15*1 





PARTIAL VIEW C“C 


>TY 3-^28) 
ITV 3~{lfc > ) 


OISCARO EXISTING HARDWARE 


I-1 I-1 

; COMP . { KEY ; 

j pail !; rlse ; 


ACTIVITY PROGRAM 


jUPTujOOMp 
•-J-1 



UPTL BRIGHTNESS 



□□EH 


OISCARO EXISTING HARO WARE 


SOLDER PER NOKXXOTl USING SOLDER PER N0I00207S 
WIRE PER NO 100*052 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
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REMOVE LOCK WASHER FROM FIND NO 7 ADJUST FINO NO- 7 
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MOUNTING TORQUE OF JACKING SCREWS (1004583) TO BE 3-4 IN. LBS 
MOUNTING TORQUE OF JACKING SCREWS (1004579) TO BE 15-19 Hi LBS 
APPLY FIND N0.40 TO MODULE MOUNTING SURFACE 

INSTALL FIND NQ.4 l 38 AS SHOWN WITH FIND N0.37 TIGHTENED, MEASURE GAP 
ON EACH SIDE BETWEEN FIND N0.2L4. LOOSEN FINO N0.37 ON ONE SIDE ONLY. 

JACK OUT FIND N0.4 AND INSTALL FIND NO.39 OVER STOP PINS ON EACH SIOE OF PINO MO. 4 
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N< ^ E ?NTERPRET DRAWING in ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. WELD PER NDI002005 

i STAKE ALL RESISTORS, CAPACITORS AND TRANSFORMERS PER ND 1002009 

4 ENCAPSULATE MODULE PER ND 1002002 (BLACK POLYURETHANE FOAM). INDICATED AREAS ONLY 
i MARK .093 HIGH BLACK CHARACTERS PER ND 1002122 TYPE II CLASS I PER NO 1002019 
AND SERIALIZE PER ND 1002023 

6. MARK 250 HIGH BLACK CHARACTERS PER ND 1002122 TYPE H CLASS I PER NO 1002019 

7. WHITE DOT AND DOTTED LEADS INDICATE LOWER LEVEL WIRING 
8> BLACK DOT AND SOLID LEADS INDICATE UPPER LEVEL WIRING 
a FT DENOTES FEED THRU 

Ki AR OENOTES AS REQUIRED 

11. + INDICATES POSITIVE SIDE OF CAPACITOR 

12. FEED THRU AND TERMINAL SLEEVING TO BE ;q30 BELOW SURFACE OF HEATSINK 
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NOTES 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. WELD PER NDI002005 

i STAKE ALL RESISTORS, CAPACITORS AND TRANSFORMERS PER NO 1002009 

4. ENCAPSULATE MODULE PER ND1002002 (BLACK POLYURETHANE FOAM). INDICATED AREAS ONLY 
% MARK .093 HIGH BLACK CHARACTERS PER ND 1002122 TYPE H CLASS I PER NO 1002019 
AND SERIALIZE PER ND 1002023 

& MARK .250 HIGH BLACK CHARACTERS PER ND 1002122 TYPE II CLASS I PER ND 1002019 

7. WHITE DOT AND DOTTED LEADS INDICATE LOWER LEVEL WIRING 

8 . BLACK DOT AND SOLID LEADS INDICATE UPPER LEVEL WIRING 
B FT DENOTES FEED THRU 

10 AR DENOTES AS REQUIRED 

IL .+ INDICATES POSITIVE SIDE OF CAPACITOR „ 

12. FEED THRU AND TERMINAL SLEEVING TO BE o30 BELOW SURFACE OF HEATSINK 
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V, INTERPRET DRAWING III ACCORDANCE WITH STANDARDS PRESCRIBED B» MIL-0-70327 

2^ WELD PER NDI002005 

3s STAKE ALL RESISTORS, CAPACITORS AND TRANSFORMERS PER NO 1002009 

4. ENCAPSULATE MODULE PER NO 1002002 (BLACK POLYURETHANE FOAM). INDICATED AREAS ONLY 

5. mark .093 HIGH BLACK CHARACTERS PER ND 10020© AND ND1002122 TYPE I, CLASS 2 
_ . SERIALIZE PER NO1002023 

6. MARK .250 HIGH BLACK CHARACTERS PER ND 1002019 AND ND1002122 TYPE H, CLASS 2 

7. WHITE DOT AND DOTTED LEADS INDICATE LOWER LEVEL WIRING 
& BLACK DOT AND SOLID LEADS INDICATE UPPER LEVEL WIRING 
9 FT DENOTES FEED THRU 

KX AR DENOTES AS REQUIRED 
IL .+ INDICATES POSITIVE SIDE OF CAPACITOR 

12. FEED THRU ANO TERMINAL SLEEVING TO BE fig} BELOW SURFACE OF HEATSINK 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. WELD PER NDI002005 

i STAKE ALL RESISTORS, CAPACITORS AND TRANSFORMERS PER ND 1002009 

4 ENCAPSULATE MODULE PER ND 1002002 (BLACK POLYURETHANE FOAM). INDICATED AREAS ONLY 

5. MARK .093 HIGH BLACK CHARACTERS PER ND 10020© AND NDI002I22 TYPE IT, CLASS 2 
I SERIALIZE PER ND 1002023 

6. MARK .250 HIGH BLACK CHARACTERS PER ND 1002019 AND NDI002I22 TYPE H, CLASS 2 

7. WHITE DOT AND DOTTED LEADS INDICATE LOWER LEVEL WIRING 
& BLACK DOT AND SOLID LEADS INDICATE UPPER LEVEL WIRING 
Si FT DENOTES FEED THRU 

KX AR DENOTES AS REQUIRED 
IL .+ INDICATES POSITIVE SIDE OF CAPACITOR 

12. FEED THRU AND TERMINAL SLEEVING TO BE jgg BELOW SURFACE OF HEATSINK 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

WELD PER NDI002005 & NDI002003 

STAKE ALL RESISTORS, CAPACITORS,TRANSFORMERS, AND TRANSISTORS PER NDI002009 
ENCAPSULATE MODULE PER NO 1002002 (BLACK POLYURETHANE FOAM). INOICATEO AREAS ONUT 
MARKX)8/. 10 HIGH WHT CHARACTERS PER NO 1002019 AND ND1002122 TYPE I,CLASS 2, 

U. .NG MARKING INK 100627J-1, SERIALIZE PER NDI002003 

MARK .24/.26 HIGH WHT CHARACTERS PER ND 1002019 AND ND1002122 TYPE H, CLASS 2,USING MARKING INK 1006271-1 
WHITE DOT AND DOTTtD LEADS INDICATE LOWER LEVEL WiRIN6 
BLACK DOT AND SOUO LEAOS INOICATE UPPER LEVEL WIRING 
FT DENOTES FEED THRU 
AR DENOTES AS REQUIRED 
+ INDICATES POSITIVE SIDE OF CAPACITOR 
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12. FEED THRU AND TERMINAL SLEEVING TO BE [Qis BELOW SURFACE OF HEATSINK 
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2. WELD PER NDI002005 
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6. O WHITE DOT AND DASHED LINE INDICATE LOWER LEVEL WIRIN6 

9. • BLACK DOT and SOLID LINE INDICATE UPPER LEVEL WIRIN6 
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3. FINISH*- PLATE (ELECTRODEPOSITED) ALL SURFACES PER 

QQ -C- 320, CLASSH,TYPEn PLATING TO BE .0004 TO 
JD002 THICK, HARDNESS ROCKWELL C70-72 DIMENSIONS 
APPLY AFTER PLATING. PLUG THREADED HOLES DURING 
PLATING. SPECIFIED THICKNESS NOT REQUIRED IN ALL 
HOLES AS LONG AS PLATING IS CONTI NOUS THROUGH EACH 
HOLE i25 / 

4 SURFACE QUALITY'V ALL 

5. REMOVE ALL BURRS AND BREAK SHARP EDGESO05/OI5 

6 INSTALL FIND N0t2 PER MS 33G46 BREAK OFF DRIVING 
TANG 

7. COAT THREADS AND FIND N0.2 WITH WET ZINC CHROMATE 
PRIMER MIL-P-8585 

8, IDENTIFY PER ND 1002019 
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SECTION A-A 
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3 MS2I209-C0420 

I 1003713-I 

QTY PART OR 

REOO IDENTIFYING NO. 


IN^FRT. SCREW THREAD 2_ 

" MID-PLATE«RIGHT SlDEfTRAY B ASS*Y _j_ 

NOMENCLATURE OR FINO 


NOMENCLATURE OR 
DESCRIPTION 


I UNLESS OTHERWISE SPECIFIED |fjr| 

- DIMENSIONS ARE IN INCHES 

TOLERANCES ON —■ -• , 

" FRACTIONS DECIMALS ANGLES ORAWN^ 

±— XXX |g 05 * CHECKED 

- 00 NOT SCALE THIS DRAWING APPROVAI 

MATERIAL ~ APPROVAI 

SEE NOTE 2 


I NS T R UMENTATION LAB 


I HEAT TREATMENT 


NEXT ASSY | i 
APPLICATION 


°* IFINAL FINISH " 

:- SEE NOTE 3 


NASA APPROVAL _ 
MIT APPROVAL^ 


UST OF MATERIALS 

MANNED SPACECRAFT CENTER 

HOUST ON. TEXAS 
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AGC COMPUTER 

COOE IOENT NO. I SIZE NASA DRAWING NO. 
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4 SPACES AT J251 
>■•900 BSC 
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—H .750 U—1.765- 
REF 1 BSC 


SECTION D-D 


Z23Q 4jOOD - 
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L PITERPRET DRAtfNG M ACCORDANCE WITH STANDARDS PRESCRIBED Bf »«L-0-7032r . 

2. MATL; ALUMINUM ALLOY 6061-T6 PER QQ-A-25q7H 
.% UNLESS GTNERM9E SPEOFO& FBN9M 1^/ 

«. REMOVE BURRS BTBREXK SHARP EDGES‘.OO^OB 
A U4JESS OTICRWISE SPEOFEO, RAOM AND Fi±ETS TO KJ25* 

. 6 . FINISH: 

, A. MASK ALL THREADED HOLES AND ANODIZE PER MIL-A-8625 TYPE It, 

^ ' OYED (COLOR TO BE SPECIFIED)_ 

■%’#- Bl PLATE (ELEC TROPE POSITED) ! ~ x ~ 1 SURFACES PER QO-C-320, CLASS 2* 

TYPE I PLATIN6 TO BE .0004 TO J0008 THICK,HARDNESS ROCKWELL-C60“ MW. 
JD1MENSI0NS APPLY AFTER PLATING.PLUG THREADED HOLES DURING PLATING. 
.SPECIFIED THICKNESS NOT REQUIRED IN ALL HOLES AS LONG A&PLATJN6 tS 
CONTINUOUS THROUGH EACH HOLE 

T. COAT THREADS OF FIND NO. 2.3.4,5 AND 6 WITH MIL-P - 8585,W£T ZJNC 
CHROMATE PR MER AND INSTALL.01/03 BELLOW SURFACE PER NO I0Q2I2I 
6. IDEftTir Y_P£B N0i0020l»- 


—6 SPACES AT 
.125 BSC-.750BSC 


*H i 
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-3 SPACES AT 
.125 BSC - 
I .375 BSC 
4 PLACES 


K“3 SPACES AT 
.125 BSC * 

.375 BSC 
4 PLACES 


- 46 SPACES AT J23 BBC • 5.750 BSC” 


2 ) SEE NOTE 7 


DIA X |g| OOP 6CBK Bf X .SIB «A 
TAP Na -ft (J*2)-HtUNC-2t X.375 MW OEPTH 
FULL TIO 22 B HOLES I + .005D1A 


70 SPACES AT 
.125 BSC 3 
6750 BSC 


-*gf| DIA THRU 2665 HOLES . 
1-6-.004 PI A | ?“ 
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3 PLACES 


-rjg DIA THRU £E HOLES 
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4 SPACES AT .129 BSC- 
-.500 BSC 


SECTION E-E 

SCALE: 2/1 


—H .750 U—1.763- 
REF 1 BSC 


SECTION D-0 


NOTES 

L INTERPRET DRAWING M ACCORDANCE WITH STANDARDS PRESCRIBED BY MA-D-70327 
2. MATL: ALUMINUM ALLOY 6061-T6 PER QQ-A-25(/lI 
X UNLESS OTHERWISE SPECIFFINISH 1^/ 

4. REMOVE BURRS & BREAK SHARP EDGES JOOG/.OC 

5. UNLESS OTHERWISE SPECIF CD, RADII ANO FILLETS TO BE J29* 

6. FINISH: 

A. MASK ALL THREADED HOLES AND SURFACES MARKED 1-X-* I AND ANQQIZE PERM!. A 8625 TYPE II, 
DYED (COLOR TO BE SPECIFIED)_ 

lL PLATE (ELECTRQDEPQSITED) ! -X- | SURFACES PER QQ-C-320.CLASS 2, 

TYPE I PLATIN6 TO BE .0004 TO .0008 THICK,HARDNESS ROCKWELL C60-MIN. 

DIMENSIONS APPLY AFTER PLATING.PLUG ALL HOLES DURING PLATING EXCEPT ASNOTEQ._ 

SPECIFIED THICKNESS NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS 
CONTINUOUS THROUGH EACH HOLE. 

t COAT THREADS OF FIND NO. 2.3,4,5 AND 6 WITH MIL-P - 8585.WE T 2JNC 
CHROMATE PRIMER AND INSTALL «OL/j03 BELOW SURFACE PER ND 1002121 
S. IDENTIFY PER ND 1002019 _ 
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.125 BSC *J50B 
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4 PLACES 


1003714 B 
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-( 2 j SEE NOTe 7 _ 

‘127G X ^ * C* a2 ° X <*A 

TAP NO £ (.342) —I8UNC —2B X.375 MM OCPTH 
FULL THD 22 B HOLES 1 -fr .005 DIA \ 
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.125 BSC = 
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if? • a 
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.125 BSC - ■ ’ 

1.250 BSC 
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SF JL 50 01A 
TAP *2-56 NC-2B 

..XJ30MIN DEPTH . 
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4 SPACES AT .125 BSC- 
-.500 BSC 


SECTION E-E 

SCALE: 2/1 


—J .750 U—1.763 - 
REF 1 BSC 


SECTION D-D 


NOTES 

|. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MR.—D—70327 

2. MATL: ALUMINUM ALLOY 6061 - T6 PER QQ-A-250/ll 

3. UNLESS OTHERWISE SPECIFED, FINISH 

4. REMOVE BURRS * BREAK SHARP EDGES .005/015 

5. UNLESS OTHERWISE SPECIFIED, RADII ANO FILLETS TO BE .125 

6. FINISH: ,_. 

A. MASK ALL THREADED HOLES AND SURFACES MARKED FX^l AND ANODIZE PER MIL A-8625 TYPE I, 
DYED BLACK 

B. PLATE (ELECTRODEPOSITEP) ! -X- | SURFACES PER QQ-C-320, CLASS 2, 

TYPE H PLATING TO BE .0004 TO j0008 THICK.HARDNESS ROCKWELL C60-MIN. 

DIMENSIONS APPLY AFTER PLATING.PLUG ALL HOLES DURING PLATING EXCEPT ALL'S'llOLES . 
AND ALL “A" HOLES, SPECIFIED THICKNESS NOT REQUIRED IM ALL HOLESAS LONG-AS PLATING IS " 
CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO. 2,3,4,5 AND 6 WITH MIL-P - 8585.WE T ZINC 
CHROMATE PRIMER AND INSTAUL.0L/.Q3 BELOW SURFACE PER NO 1002121 

S. IDENTIFY PER ND1002019 

9. ALL PLATING TO STOP AT EDGE OF RADIUS 
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4 PLACES 


- 46 SPACES AT .125 BSC * 5.750 BSC - 


1276 WAX DEEP A CSK 82° X .328 DIA 
TAP NO. & (.3I2)-I8UNC-2B X.375 MIN DEPTH 
FULL THD 22 B HOLES I -fr .005 DIA~1 


70 SPACES AT 
.125 BSC = 
8.750 BSC 


“!073 THRU 2665 H0LES 


—L .750 

.500 aer 
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^ WA X DCD> B CSK B2°x .3IB IBA 
TAP NO. -j| (-312) -I8U NC-2B X-375 MM DC PTH 
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SECTION E-E 

SCALE: 2/1 
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.125 BSC = 
8.750 BSC 


3jf | OIA THRU 2665 HOLES 
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-.125 BSC 
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SECTION D-0 


$ 

L INTERPRET DRAWING W ACCORDANCE WITH STANDARDS PRESCRIBED BT ML-D-70327 
L MATL: ALUMINUM ALLOY 6061-T6 PER QQ-A-250/II 

3. UNLESS OTHERWISE SPCCIFED, FINISH 1^/ 

4. REMOVE BURRS * BREAK SHARP EDGES XXJ5/.Ot5 

5. UNLESS OTHERWISE SPECFED. RADII AND FILLETS TO BE J25" 

& FINISH: _ 

A. MASK ALL THREADED HOLES ANO SUSBCES MARKED.AMD-AMQOIZE PERJML-Artt2& TYPE JI f 
DYED BLACK _ 

a PLATE (ELECTRQDEPOSITElfl t \ SURFACES PER QQ-C- 320,CLASS 2, * 

TYPE H PLATING TO BE .0004 TO .0008 THICK,HARDNESS ROCKWELL C60-MW. 

.DIMENSIONS APPLY AFTER PLAT IN6. PLUG ALL HOLES DURING PLATING EXCEPT ALL'S'HOLES „ 
AND ALL 'A* HOLES, SPECIFED THICKNESS NQT REQUIRED Mi ALL HOLES AS L0N6-AE PLATING IS 
—CONTINUOUS THROUGH EACK HOLE " 

%. COAT THREAOS OF FIND NO. 2,3,4,5 ANO 6 WITH MIL-P - 8585.WET 2JNC 
CHROMATE PRIMER AND INSTAU*. .0L/.OS BEJjOW -SURFACE PER ND 1 002121 

6. IDENTIFY PER ND 1002019 

& ALL PLATING TO STOP AT EDGE OF RADIUS ~~ ~ “ “ “ “ ' 
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NOTES 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 8Y ML-D- 70327 
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4 REMOVE BURRS & BREAK SHARP EDGES .005/0» 
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NOTES 
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, INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
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